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superficial 
ophthalmic 


infections... 


Trademark Reg. U.S. Pat. Om. 
Each drachm of ointment con- 
tains 5 mg. neomycin sulfate 
(equivalent to 3.5 mg. neomy- 
cin base) 


Available in 1 drachm tubes 
The Upjohn Company, Mich. 
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Cervical and Thoracic Reg 
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cle; deep cervical vein 
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Vagus nerve; post. spinal 
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Transverse sinus 


Cerebellum 
(covered by arachnoid) 
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Digastric muscle; 
first cervical nerve 


Hypoglossal nerve; 
internal jugular vein 


Accessory nerve; 
internal carotid artery 
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This is one of a series of paintings for Lederle by Paul Peck, illustrating the anatomy of various organs C Ledorte) 


and tissues of the body which are frequently attacked by infection, where aureomycin may prove useful. 
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A great many varieties 


of pathogens have been proved 


susceptible to 


Aureomycin 


HYDROCHLORIDE CRYSTALLINE 


The rapid diffusion of 
Aureomycin into the 
cerebrospinal fluid makes 
it a drug of choice for 


the treatment of meningitis. 


LEDERLE LABORATORIES DIVISION 
AMERICAN Ganamid COMPANY 
30 Rockefeller Plaza, New York 20, N.Y. 
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ow cack tablet awd 
CORTOGEN 


Acetate (cortisone acetate, Schering) Tablets, 5 mg. and 25 mg. ; 
Injection, 25 mg. per ce., 10 ce. multiple-dose vials: 
Ophthalmic Suspension—Sterile, 0.5% and 2.5%, 5 ce. dropper bottles. 


chering CORPORATION BLOOMFIELD, NEW JERSE) 


In Canada: Schering Corporation, Lid., Montreal 
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A new form of a synthetic narcotic analgesic . . . 
approximately twice as potent as racemic Dromoran 
(dl) Hydrobromide ‘Roche’ . . . inducing prompt 
pain relief with longer duration of analgesic 
effect than morphine. 


... indicated for the relief of severe or intractable 
pain... preoperative medication and 


postoperative analgesia. 
... “A striking characteristic is its ability to 
produce cheerfulness in pain-depressed patients 
the morning after an evening dose.””** 
... less likely than morphine to produce constipation, 
nausea or other undesirable side effects ... whether 
administered orally or subcutaneously. 


CAUTION: 
* Levo-Dromoran Tartrate 
isa narcotic analgesic. 
It has an addiction 
Ay - 1 liability equal to 
morphine and therefore 
the same precautions 
should be taken in 
(tartaric acid salt of levo-3-hydroxy-N-methylmorphinan) dispen sing this drug 


PART RATE ‘Roch 


as with morphine. 

*Glazebrook, A. J.: Brit. M. 

2:1328 (Dee. 20) 1952 
HOFFMANN-LA ROCHE INC « Nutley 10 ¢ New Jersey 


LEVO.DROMOR AN ® — brand of levorphas 
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Early Recognition of Peripheral Vascular 
Disease is Frequently Limb Saving 


U.M.A. THERMOCOUPLE 


An accurate, rapid, direct reading instrument for 


taking surface and intramuscular temperatures 


is now available on an 
inexpensive rental plan 


$6.00 per month—Keep it or return it whenever you please. 
Rent it for 24 months and it belongs to you. 
No interest, service charge or red tape. 


Order it and we will deliver or ship it immediately to any part of the 
United States. 


Most sensitive instrument for the pur- 
pose. Simple to use—Direct readings. 
No calculations. 


Also valuable to accurately and rapidly 
determine the efficacy of vasodilating 
drugs. 


56 COOPER SQUARE 


U M A New York 3, N. Y. 
‘ INCORPORATED 


Algonquin 4-0924 
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to prevent attacks 


PATIENT SELECTION— Prophylactic management 
with Peritrate can be most effective in patients 
whose attacks come with relative frequency. For 
instance, Humphreys et al. found that while 78.4 
per cent of all patients studied had fewer attacks, 

patients with the greatest number of attacks 
showed the greatest reduction. . . .”" 


A RELIABLE CRITERION— Regardless of severity or 
previous nitroglycerin requirement, Plotz* found 
that Peritrate decreased the number of attacks in 
approximately 80 per cent of his patients and 

in all cases the amount of nitroglycerin . 
was reduced to half or less. . . .” 


TRUE ANGINA VS. CHEST PAIN— Peritrate, which 
seems “specific” for angina pectoris, is virtually 
ineffective in angina-like chest pains of other 
etiology: only 5 out of 125 cases of nonanginal 
chest pain improved compared with 4 out of 
every 5 verified cases of angina pectoris’® in 


in angina pectoris 


which Peritrate produced 
* fewer attacks of angina pectoris and/or 
* reduction in the severity of those attacks 
which were not prevented. 
Since Peritrate must be taken on a daily schedule, 


patients with occasional mild attacks are best 
treated with short-acting nitroglycerin. 


FOR EFFECTIVE PROPHYLACTIC MANAGEMENT -— 
A long-lasting coronary vasodilator, Peritrate 
provides prophylactic action for 4 to 5 hours. 
Administration must be maintained on a con- 
tinuing daily schedule — usually one tablet 3 or 
4 times daily. Some patients require a 2-tablet 
dose. Peritrate is available in 10 mg. tablets in 
bottles of 100, 500 and 5000. 

Humphreys. P.. et al.: Angiology 3:1 
(Feb.) 1982. 2. Plotz, M.: New York State J. Med. 52: 2012 


(Aug. 15) 1952. 3. Dailheu-Geoffroy, P.: L’Ouest-Médical 
vol. 3 (July) 1950 
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count 


SUPERIOR 


Superior flavor 


Pleasant tasting. No disagreeable aftertaste 
Readily accepted without coaxing 
Each 0.6 cc. of Poly-Vi-Sol supplies: 


Superior miscibility 
Disperses readily in formula, fruit juice or water 
d : Mixes well with cereals, puddings or strained truits 
Superior convenience 
Light, clear and non-sticky can be accurately 


measured and easily administered. No mixing nec- 


essary ... in ready-to-use form 


Superior stability 


4 Requires mo refrigeration. May sately be auto- 
Claved with the tormula 


Evonsville 21, Ind. USA. 
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CLINICAL EVALUATION 
FREQUENTLY FAVORS 


BUTAZOLIDIN’ 


(brand of phenylbutazone) 


In antiarthritic potency, BUTAZOLIDIN can be compared only with gold, 
ACTH and cortisone. In making a choice between these agents, the specific 
advantages of BUTAZOLIDIN merit consideration: 


@ Simple oral administration 
@ Potent and prompt antiarthritic effect 
® Broad spectrum of action embracing many forms of arthritis 
@ No development of tolerance requiring progressively increasing dosage 
® No disturbance of normal hormonal balance 


@ Moderate in cost 


As with any agent so potent as BUTAZOLIDIN, optimal therapeutic results 
with minimal risk of side reactions can only be obtained by clinical man- 
agement based on careful selection of patients, proper regulation of dos- 
age, and regular observation of each patient. 


Detailed Literature on Request. 


Burazo.ivin™ (brand of phenylbutazone) Tablets of 100 mg. 


4 Division of Geigy Company, Inc. 
GEIGY PHARMACEUTICALS \\ 220 Church Street, New York 13, N.Y. 
= In Canada: Geigy (Canada) Limited, Montreal 
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7s ERATRUM ALBUM, a species of Veratrum indigenous to 

southern Europe, yields the ester alkaloid ‘Provell Maleate.’ 
"Provell Maleate’ is many times more potent than the mixture of 
substances from which it is isolated. Its uniformity and purity permit 
better control of the hypertensive patient than is possible with 
mixtures of alkaloids. 

Hoobler* states that protoveratrine is superior to the alkaloids 
from | eratrum viride in that blood pressure can be reduced from six 
to eight hours daily without producing nausea, vomiting, or tolerance 
to the medication. The purity of the alkaloid allows for the accurate 
dosage so necessary to continuing good results. 

Careful adjustment of the dosage schedule to fit the need of each 
patient is mandatory. Overdosage may result in distressing, although 
usually not serious, symptoms. "Provell Maleate’ is a potent drug to 
be administered only under the close supervision of a physician. 

"Provell Maleate, 0.5 mg., is available in cross-seored tablets (to 
facilitate careful individualization of dosage) in bottles of 100. Your 
pharmacist has it. Be sure to evaluate carefully this important hypo- 

ive drug. Ask the Lilly representative .. . or write Eli Lilly and 
Company, Indianapolis 6, Indiana, U. 5S. A., for more complete 


pharmacologic and clinical data, 


* Annals of Internal Medicine, 37:405, 1952, 


PROVELL MALEATE 


(PROTOVERATRINE A AND B MALEATES, LILLY) 


lowers blood pressure 
consistently, safely 
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PHEOCHROMOCYTOMA * 


Georce F. Canin. 


Professor of Urology, College of Physicians and Surgeons, Columbia University 


FHLOCHROMOCYTOMA, a tumor of the chromaffin sympa- 


thetic nerve tissue, formerly considered to be very rare, 
P seems to be now more frequently recognized than before, 
if one may judge from reports in the literature, 


G J Recently it has been shown that these tumors produce 
the pressor catechols, epinephrine and norepinephrine in variable excess 
quantities and that these substances produce the hypertensive symptoms. 
Also in addition, pharmacological tests have been described, some stimu- 
lating the release of the pressor substances and others combating their 
effects, when they are present in excess amounts. From the use of these 
tests a more probable diagnosis was possible among the various hyper- 
tensives and enough tests have been performed to estimate their value. 
In addition, quantitative estimation of the catechols in the urine is now 
possible, not with too great a degree of accuracy but sufficiently accurate 
for a correct diagnosis. Also the more widespread use of retroperitoneal 
gas insufflation has definitely helped the location of the site of the tumor. 
Also, for this purpose aortograms and venograms have been done. Lastly, 


* Presented at the 25th Graduate Fortnight of The New York Academy of Medicine, October 10, 1952 
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Reactions to Histamine, Mecholyl and Etamon 
compared in same case of Pheochromocytoma 


250 


200 


mgs Mecholy/ 
.4gms Etamon 


50 


5 10 20 
MINUTES 


case 085880 
Pres Hosp 


Chart Lt. Blood pressure readings after injections of histamine, Mecholyl 
and Etamon given to the same patient at diferent times. From this it can 
he seen that histamine acts quicker and the effect is shorter 


experience with the chemical control of the symptoms has greatly im- 
proved the therapeutic operative removal. 

From a survey of 139 cases in which the exact location of the tumor 
was stated, the occurrences were as follows: Right adrenal seventy-two, 
left adrenal forty-four, both adrenals thirteen, interthoracic four, inter- 
cerebral one, right aortic ganglia two, left inferior aortic ganglia, and 
Zuckerkandl’s ganglia two. The tumor is most frequently seen in adult 
life, although the ages have ranged from sixteen months to eighty-two 
years. Only seven cases have been reported in children up to 1951. The 
ratio of sex occurrence was females seventy-two, males fifty-five. There 
is a family tendency in sonie cases and about s 5 per cent have coincidental 
cutaneous neurofibromatosis, which also has : a familial tendency. Of 121 
cases in which race was mentioned only two occurred in Negroes. Other 
endocrine disorders occur with the syndrome, thyroid pathology, Addi- 
son's disease, adrenogenital syndrome and Cushing's adreno-cortical syn- 
drome have been reported. About 16 per cent of the cases have multiple 
tumors, usually two, and only very rarely more, Most of the tumors are 
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Chart 2. A case in which the reaction to a histamine injection was of such 
intensity that it was necessary to reverse the effeet by intramuscular and 
intravenous injections of Regitine. 


benign. Of the 8 per cent reported as malignant, some have hypertensive 
symptoms only at the onset, some during most of their existence and a 
few no hypertensive symptoms at any time. 

It had been the accepted explanation that the occurrence of hyper- 
tension in these cases was due to an excess secretion of epinephrine. 
Holton,' however, reported that they secrete both epinephrine and nor- 
epinephrine. These observations were confirmed by Goldenberg and his 
co-workers* and they have shown that in a fairly large number of cases 
the norepinephrine excretion may range from 50 to go per cent of the 
total catechols present. A continued study by them again showed a 
marked difference in the effect of these substances in normal humans. 
With epinephrine there was an increase in cardiac output with a fall of 
over-all peripheral resistance. They postulated that there was a vaso- 
dilation of the vascular bed of the muscles which outweighed the vascu- 
lar constriction of the skin, mucous membranes and the splanchnic area. 
They found an uniform increase in the heart rate. There was an elevation 
of the glycogenolytic rate and of the basal metabolism. With norepine- 
phrine, in contrast, there was little change in cardiac output, but a con- 
stant significant rise in over-all peripheral resistance. There was less or 
little effect upon the pulse rate, the glycogenolytic rate and the basal 
metabolism, They found that when both catechols were simultaneously 
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Chart 3. An air insufflation x-ray in a case of a pheochromocytoma arising 

from the left adrenal and growing in front of the left kidney. The low 

density of this tumor is beautifully brought out by the perfect circle of 

air outlining the tumor and that the upper pole of the kidney can be seen 

through the much less dense tumor. Most pheochromocytomas are of similar 

low densities and often give a negative shadow so to speak, rather than the 
denser positive shadows seen with adrenocortical tumors, 


infused in equal amounts, their cardiovascular actions were antagonistic 
rather than augmentive. The vasoconstrictor action of norepinephrine 
was either nullified or over-balanced by the over-all vasodilator action 
of epinephrine. The clinical effects of their studies were striking. A nor- 
mal subject receiving an infusion of norepinephrine, sufficient to produce 
a well marked increase in both diastolic and systolic blood pressure was 
mostly completely unaware of his blood pressure changes, and resembled 
in this respect a patient with essential hypertension. Whereas in contrast, 
infusions of epinephrine were almost always accompanied by headache, 
palpitations and an unpleasant feeling of anxiety and sweating. From 
these studies it can be reasoned that the secretion of various amounts 
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Pheochromocytoma 


Chart 4. An air insufflation x-ray showing a large and somewhat denser 

tumor above the right kidney, The air outlines the left kidney beautifully 

but the fascial spaces on the right are pressed upon firmly by the tumor 
so that the air does not infiltrate very well. 


of these active principles may produce a wide range of clinical pheno- 
mena. Such has occurred with these tumors and the variables were with- 
out explanation until these experiments were reported, 


SYMPTOMS 


The symptoms may be simply classified into the silent, the paroxy- 
smal, and the continuous hypertensive. 

The Silent: An individual may go through life with a pheochromocy- 
toma and never experience any effect of its presence. It may be discov- 


ered accidentally by x-ray, at operative exploration or at autopsy appar- 
ently unrelated to the cause of death. Fatal intraperitoneal hemorrhage 
has occurred with right adrenal tumors, also without any other symptoms. 
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‘These tumors from section and assay contain both pressor catechols but 
in some fashion, whether in the absence of a trigger release mechanism 
or some reason of the situation of the tumor, the individual gives no 
history of any relating symptoms. 

In some, without symptoms, death may occur with a slight trauma. 
\gain a pressor attack may occur with an operative procedure unrelated 
to the tumor, Not infrequently an anesthesia has precipitated the pressor 
attack in an unsuspected case. The occurrence of such pressor attack, 
if possible should cause abandonment of the operative procedure until 
the cause of the pressor attack has been ascertained. 

The Paroxysmal: Vhe first description of the syndrome was that of 
“paroxysmal hypertension.” This is not always indicative of a chromaf- 
fin tumor. Similar crises have been described in eclampsia, lead poison- 
ing, essential hypertension, nephritis, aortitis and various diseases of the 
nervous system such as epilepsy, traumatic or vascular damage to the 
brain or the meninges and also in tabes dorsalis. Tumor apparently has 
not occurred with these disorders. Hlowever most people who have a 
tumor with paroxysmal symptoms have been treated usually under vari- 
ous diagnoses until the true cause was ascertained. These were essential 
hypertension, cardiac neuroses, hyperthyroidism, diabetes mellitus and 
renal tumor. 

The paroxysmal hypertension occurs in 30 to 4o per cent of the 
known tumor cases. When the attacks occur they are acute, unpredicta- 
ble, and lasting from a few minutes to several hours. The palpitation 
and headache may overshadow the other symptoms. There is apprehen- 
sion, anxiety and restlessness. The extremities may become cold and 
pale. There is an increase in the pulse and a marked rise in both systolic 
and diastolic pressure. The attack ceases with marked sweating, fall of 
blood pressure and a feeling of exhaustion. There is often a rise in the 
blood sugar and the appearance of glycosuria. Hypermetabolism is 
present as well as some changes in the electrocardiograph, With a com- 
plete picture of such a clinical phenomenon in an apparently normal 
individual, the diagnosis is often tenable and then with specific tests the 
presence of a secreting tumor may be proven. The attacks are most often 
sunilar each time, but may slowly increase in frequency, severity and 
duration, progressing with the growth of the tumor. 

A differential diagnosis of tumor from psychoneurosis and hysteria 
offered difficulties in the past until the specific tests were devised. In 
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children there have appeared paroxysmal crises associated with metabolic 
reactions, but with no tumor present. Some of these resemble the disturb- 
ances in the diencephalon described by Penfield.’ As a rule since paroxys- 


mal hypertension was the symptom first described and apparently 
“labeled” as pheochromocytoma, the large number of these cases are 
those in which provocative tests have been frequently used and these 
cases are not usually missed. 

The Persistent Hypertension: It is most likely that by the time a 
diagnosis is arrived at, persistent hypertension is the more frequent type 
of hypertension seen with a tumor. This is supported by Green* who 
has shown that over 70 per cent of his collected cases had more or less 
continuous hypertension. It is in the large group of persistent hyperten- 
sives seen that a special effort must be made to exclude pheochromocy- 
toma. What hypertensives should arouse the suspicion of pheochromo- 
cytoma? First, hypertensives who have at times symptoms suggestive of 
crises; second, all those hypertensives who have an elevated basal meta- 
bolism; third, a hypertensive who also has at times an elevated blood 
sugar and glycosuria; and fourth, those hypertensives in addition who 
have associated severe sweating. The presence of most or all of these 
symptoms requires the use of a specific test to eliminate pheochromo- 
cytoma. 

A persistent hypertension may occur with no suggestive symptoms 
and still in a rare case be associated with tumor and cured by the removal 
of the tumor, Certainly before any severe operative attempt at correc- 
tion, as a lumbo-dorsal sympathectomy, is undertaken, all persistent 
hypertensives should be given a trial run with Benzodioxane or Regitine. 
Speciric Tests 
Provocatives: Histannne: Roth and Kvale’ reported the use of intra- 
venous 0.05 histamine base to precipitate the secretion of an excess amount 
of pressor substance in pheochromocytoma. They showed that with 
tumor, after a short initial drop, there was a marked rise in systolic and 
diastolic pressure with all the symptoms of a pressor attack. The reaction 
is short and the blood pressure returns to its former levels. Repetition 
produces similar results. The test should be given only in a patient with- 
out sedation. This test when properly performed, when tumor is present, 
is very reliable and its value has been repeatedly confirmed. A few cases 
have given a negative reaction and later proven to have tumor, with as 
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yet no clear explanation. In hypertensives without tumor, especially in 
psychoncurotics, a reaction has been seen resembling that of tumor but 
with a slower rise and of more sustained and prolonged duration. The 
possibility of excess catechols causing such a reaction awaits investiga- 
tion. In some tumor cases with severe reactions due to the size of the 
tumor, the use of histamine must be guarded and Regitine must be availa- 
ble to prevent a catastrophy. 

Mecholyl bromide, introduced by Guaraneri and Evans" in doses of 
25 mgm. subcutaneously will incite a paroxysm of hypertension in pa- 
nents with pheochromocytoma. The accuracy of this test has been 
confirmed by others as well as by ourselves. H. Aranow, Jr.’ modified 
the test for safety purposes by including .oo1 gm. atropine sulfate paren- 
terally previous to the test to prevent serious reactions that may occur 
unless the parasympathetic effectors are previously blocked. 

Etamon (tetraethy] ammonium bromide) reported by LaDue and 
his co-workers produces a paroxysmal rise in the blood pressure in 
pheochromocytoma. The advantage of the test is that the extent of the 
rise may be controlled by changing the position of the patient. It is a 
longer acting agent than histamine and has been stated by Roth to be 
less reliable. 

We have found all three provocatives reacting as described in cases 
where tumor was proven and that after removal of the tumor, all three 
had no reaction. We have had a greater experience with histamine and 
because of the experience believe that it may be more reliable. The 
variables of the reaction are shown in the accompanying chart. 

Antagonists: Benzodioxane (piperoxan) introduced by Goldenberg,” 


the first used, has had a wide use and its value established. It is of impor- 


tance in distinguishing persistent, essential hypertension from the con- 
tinuous hypertension seen with pheochromocytoma. In a patient with 
the tumor, the drug ts introduced intravenously and has a predominately 
depressor effect in which both systolic and diastolic blood pressure falls 
significantly and rapidly and soon returns to or above its previous read- 
ing. In patients with blood pressure elevation due to other reasons be- 
sides pheochromocytoma, there occurs no change or a pressor change in 
which the blood pressure rises. In these there may also occur flushing 
and tachycardia, The accuracy of Benzodioxane has been well estab- 
lished. There have been several cases reported in which a positive reac- 
tion was obtained and no pheochromocytoma found. Cases have been 
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reported with no reaction in paroxysmal hypertensives with tumor when 


injected in the quiescent state. This is the expected reaction in those in- 


stances. Conley and Junkerman" reported a negative reaction in a con- 
tinuous hypertensive and a proven tumor, It may be assumed that other 
pathological conditions may be present that have influence upon the 
pressure changes. Since the depressor effect of Benzodioxane 1s only 
effective when the elevated pressure is due to the presence of excess cate- 
chols and to date excess catechols in the blood in quantities have been 
seen only in association with pheochromocytoma, the specificity of the 
test must be recognized. 

Dibenanine (NN dibenzyl betachlorethy! amine) was first used for 
study on man by Hecht and Anderson.'' This drug was shown to have 
marked sympatholytic effect upon the muscle nerve endings in the 
smaller arterioles. This marked over-all depressor effect may last for 
twenty-four to forty-eight hours. During the period of depressor effect, 
the sympathetic system may be unresponsive to the necessary pressor 
catechols to prevent a complete collapse. This drug has not been used 
for diagnosis because it has a depressor effect in both normals and in 
the hypertension of pheochromocytoma. Its use has been mostly confined 
to the therapeutic control in operative procedures. 

Regitine (C7337) reported by Grimson and co-workers,’* is used 
both for its diagnostic help and as a therapeutic aid at the time of opera- 
tive removal of the tumor, It produces a more pronounced and more 
prolonged reduction in blood pressure than Benzodioxane when used 
for diagnostic purposes. Its therapeutic effect is more effective than Di- 
benamine because it is less toxic and more easily controlled, False positive 
tests have occurred in cases with uremia, The administration of Regitine 
may be intramuscular or intravenous. 

Experience with these three drugs has shown the value of both 
Benzodioxane and Regitine cach within a specific area and it is most 
probable that they will be in continued use, unless supplanted by the 
estimation of the catechols in the urine. 

Demonstration of Pressor Substances: Vhe first report was that of 
Ernould and Picard in 1934"* who claimed they identified a pressor sub- 
stance chemically in the blood of a pheochromocytoma. Beer et al." 
demonstrated pharmacologically a pressor substance in the blood of a 
tumor case during a hypertensive crisis. These two methods have not 
been of value in the diagnosis and some doubt has been raised as to the 
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interpretation of the tests. The tests as described were also too difficult 
for ordinary use. 

More recently the identification of the pressor substances and a fair 
quantitative estimation of the various catechols have been done upon the 
urine in normals, the urine of ordinary hypertensives and the urine of 
the pheochromocytomas, both paroxysmal and with sustained hyperten- 
sion. The use of various methods has been investigated by Goldenberg’’ 
who after experimenting with bio-assay and pharmacological methods, 
used an alum hydroxide extract and concentration of the 24-hour speci- 
men of urine and by florometric determination found that in normal 
people it was not simple to separate the two catechols but estimated 
that roughly 10 per cent appeared as epinephrine and go per cent plus 
as norepinephrine and that the total was somewhere between 20 and 50 
gamma (micrograms) in twenty-four hours. In essential hypertension he 
found excretions up between 75 and 100 gamma in twenty-four hours. 
The important great difference appeared in the sustained hypertension 
due to pheochromocytoma in which excretions varied from 600 to 2700 
gamma in 24 hours. The paroxysmal cases varied, according to attacks 
or not, from 110 gamma to a top of 580. A report of this study is to be 
shortly made by Goldenberg. The simplification of the test for the 
excretion of the catechols in the urine and the preliminary report of the 
amounts eliminated in the various conditions if verified by experience, 
offer a simple and real positive diagnosis of the syndrome and will prob- 
ably see the abandonment of the present chemical tests. 

Radiography: In any hypertensive, the visualization of a tumor in the 


adrenal or in the area of a sympathetic ganglion strongly suggests the 


possibility of a chromaffin tumor, With a characteristic history and with 
positive specific tests, the visualization of a tumor is the next important 
step. A large tumor may show a shadow upon a plain abdominal film but 
this is rare with pheochromocytoma because they are usually of very low 
specific density, almost similar to cysts. Also most all the cases of pheo- 
chromocytomas do not have much fat, the syndrome producing loss 
of weight. Calcification is not frequently seen in these tumors. Pyelo- 
graphy has shown displacement of the kidney downwards by a tumor 
mass and in some a flattening of the upper pole of the kidney. Retroper- 
toneal gas as a diagnostic aid in localization of these tumors has now been 
used for years. First used perirenally through the flank by ourselves'” 
and others in many cases, it has been used from the first to identify the 
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tumors on a film clearly. More recently the use of gas by the presacral 


route, introduced by Rivas,'* has popularized the method. In a small 
tumor there is no better method than that of retroperitoneal gas. It must 
be stressed, however, that the demonstration of a pheochromocytoma is 
often of an ovoid or circular shadow less dense than the other tissues and 
the opposite of the adrenal cortical tumors which most often are dense 
like renal tissue. E-xtra- adrenal pheochromocytomas have been outlined 
by retroperitoneal gas. In several cases in which the tumor was near the 
aorta and under pressure, failure of the gas to infiltrate into that region 
suggested the probable site of the tumor. Interpretation of retroperitoneal 
gas insufflation films needs experience in order to be correct. Lamino- 
graphic x-rays have successfully shown these tumors. We have had many 
confusing shadows with hypertension in cases with negative specific 
tests. Exploration of some of these showed the shadows to have been 
due to a retroperitoneal spleen displacing the kidney or a pancreatic 
cyst across the pole of the kidney and several times a retroperitoneal 
lipoma. Aortograms, first used to show an adrenal tumor by dos Santos, 
have been used by others and ourselves and have been of less value to 
date than retroperitoneal insufflation gas x-ray. Venograms have been 
reported as used by Goodwin."* Most of these tumors have been almost 
cystic and of no uniform pattern of vascularity and, with expansion of 
a venous system without the tumor and from our vascular studies, we 
have not had the assurance in interpretation that is present in the round 
or ovoid mass defined by gas. The intrathoracic tumors have been all 
clearly shown by x-ray, the lung conveniently supplying the contrasting 
air. Because of the possibility of an intrathoracic tumor being present, 
all cases of suspected pheochromocytoma should have such films made. 


‘THERAPY 


The treatment of pheochromocytoma is complete removal of the 
tumor or tumors if more than one is present. If completely removed, the 
patient is relieved of all symptoms and signs. The success of the opera- 
tion is due to the planning of the procedure. Two adrenolytic agents 
have been used for the therapeutic effect in the operative handling: 
Dibenamine and Regitine. 

Dibenamine has been used in amounts of 5 to 7 mgm. per kilo of 
body weight given in an infusion of 300-500 cc. of saline slowly for 
one hour. The action is a sympatholytic effect up to forty-eight hours. 
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OPERATION 10-20-59 


Regitine 
mgs. 


Toperation Regitine 


'OCenvulsion mgs 
Nor-epinephrine 


50 


15 30 45 60 '5 30 45 60 
MINUTES 


Chart 5. The operative chart of the removal of the tumor seen in chart 3. 

This large tumor with a severe paroxysmal type syndrome had severe con 

vulsions on beginning of the anesthesia which were controlled by Regitine 

and later the drop in blood pressure after removal of the tumor was con 
trolled by norepinephrine. 


It has been used with severe cases of hypertension with pheochromocy- 
toma, preoperatively to condition the patient for operation, During the 
prolonged action of lowered pressure, the patient is free from hyperten- 
sive crises, rests and improves with nourishment. So used, marked im- 
provement has occurred in severe cases where emaciation and exhaustion 
have been present. The beneficial effect of Dibenamine has been re- 
ported by Spear and Griswold, '* by Hoch,*? by Cahill and Montieth*' 
and others. Side effects of the drug may occur and cause cessation of 
the treatment; partial hemiplegia and loss of sensation have occurred, 
both temporary. Tetany has occurred, relieved by calcium gluconate. 
It has been customary to proceed with the operative effort at the later 
part of the period of the depressor effect. While this effect is still present, 
manipulation of the tumor is possible, without the sometimes fatal effect 
of excess catechols. However, operation during the maximum pressure 
effect eliminates a diagnostic aid, namely the rise in pressure that occurs 
in the handling of a tumor of pheochrome tissue. In addition the use 
of Dibenamine has a major risk, in that on removal of the tumor a marked 
fall in blood pressure usually occurs and this fall may be reversed by 
norepinephrine, but in the presence of Dibenamine, such reversal is not 
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OPERATION 2, 


200 


150 


100 
itine 
mes. Nor-epinephrine 


50} drip 4/u/cc 
15 


45 60 30 45 
MINUTES 


Chart 6. The operative chart of the case with x-ray in chart 4. \ less 
severe case in a woman after childbirth in which one injection of Regitine 
and post-remoyval norepinephrine were needed, 


possible and death may occur. Because of these effects, there is a neces- 
sary regulation of the timing in the injection of Dibenamine in relation 
to the operation. Enough effect must be present to allow manipulation 
of the tumor, but not too much to prevent the use of sustaining drugs. 
Use of Dibenamine is probably too risky compared with the safety and 
effects of the other adrenolytic drug, Regitine. 

Regitine C-7337 (2(N-p-tolyl-N-(m_ hydroxy-phenyl)-amino me- 
thyl)-imidazoline hydrochloride) introduced clinically by Grimson and 
his co-workers,"* given intravenously an hour or two before operation, in 

5 mgm. dose and then given intravenously during operation in a dosage 


of 0.08 to 0.33 gm. for each kilogram of body weight, to prevent par- 
oxysmns of hypertension, tachycardia, respiratory depression or convul- 


sions or other effects of epinephrine intoxication, has apparently to date 
been the most satisfactory adrenolytic agent in operative procedures. It 
definitely has been safer and more satisfactory than Dibenamine. After 
the tumor is removed under Regitine administration, and the pressure 
falls, a reversal of this fall is possible by the administration of norepine- 
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phrine because Regitine will completely suppress the effect of epine- 
phrine, but only partly the effect of norepinephrine. 

The anesthesia problems in these chromaffin tumors** have been large- 
ly concerned with four important elements: adequate relaxation, the pos- 
sibility of pneumothorax, the physiological effect of excessive secretion 
of epinephrine or norepinephrine during the manipulation of the tumor, 
and the sudden circulatory depression following its removal; no matter 
what the anesthestic regime, anoxia is to be avoided. Anoxia appears to 
be as potent a stimulant to medullary secretion as is tumor manipulation. 
Agents, which in the presence of epinephrine produce serious ventricular 
arrythmias are to be avoided. Cyclopropane, chloroform, and ethyl 
chloride are unwise choices for anesthesia. Basal avertine, ether and 
oxygen have been most frequently used. 

Surgical removal of these tumors has been done successfully by all 
routes. These have included flank extraperitoneal approach without or 
with rib resection, either bilateral when the tumor has not been properly 
located, or unilateral if located. Thoracico-abdominal approach, as well 
as rib-flap retroperitoneal incisions, enjoyed a vogue for a while. Because 
of the possibility of these tumors being multiple (16 per cent) and 
because of their variable locations, the transverse, transperitoneal upper 
abdomen has in our hands been the most satisfactory approach. This has 
been especially so in the past in which with an original flank approach 
multiple tumors required two operative procedures for their removal. 
Experience since has enabled us to remove all the tumors at one stage 
with the transperitoneal approach. The value of adequate exposure is 
obvious, and with a wide exposure the blood supply to and from the 
tumor is easily severed before manipulation of the tumor. In large tumors, 
especially on the right side and if close to the vena cava, soft occlusion 
clamps may be necessary on the cava, above and below the tributary 
veins, before the tumor is handled. After removal of the tumor, the blood 
pressure often falls to surprisingly low levels, and this may be prevented 
by using an increasing amount of norepinephrine intravenously (.4 mgm. 
norepinephrine in 1000 cc. of saline). In two cases of pheochromocytoma 
associated with Cushing’s disease, the patients were prepared in addition 
with high salt intake and desoxycortisone, which was the only adrenal 
steroid available at that time, and the operative procedure was successful. 
These tumors are usually in a fairly vascular bed and if large, control 
of hemostasis may be difficult and may require blood replacement. 
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PHEOCHROMOCYTOMA 


Name Hosp. No. 


Age Year Side and Type Results 


JB. 59936 1924 R-- malignant DIED—no operation 
E.W. 312177 1932 benign DIE D—no operation 
SP. 435205 1934 DIED postoperative 


$1024 1939 
spontaneous tumor hemor, 

600888 ‘ 1940 ¥ cured 

657128 1941 R also Cush. 

690134 2 1942 R+Zuckerkandl 2s 

623060 2! 1943 R no operation 

815439 1946 R+Zuckerkandl DIED operation 

716125 : 1944 L-+Retroperit. cured 

S44975 1946 R+Thoracie 

857560 1947 R 

965960 1949 IL, 

967974 1949 

O85580 d 1952 R 


102059 26 1952 L 


A chart summary of 17 cases of pheochromocytoma at the Presbyterian Hospital 
showing that in the beginning the disease was unrecognized and of course no attempt 
to save the patient by operative intervention was made. Next the disease was not 
diagnosed but operative attempts were made to correct a hemorrhage or a collapse 
without correction of cause. Later the condition was recognized and corrected with 
only one death in 1946 and none since. Specific diagnostic tests were used and chemical 

control of the operative procedures was used, 


The tumors are bright pink red, soft, elastic and cystic. The weights 
vary according to size; and the tumors contain varying amounts of nor- 
epinephrine and epinephrine. After recovery has been accomplished 
and discharge is contemplated, a histamine test has been routine to show 
that no tumor ussue had been overlooked. 


SUMMARY 


The diagnosis of pheochromocytoma may be made by: (a) History 
and specific tests; (b) estimation of catechols in the urine; (¢) demon- 
stration and location of the tumor by gas insufflation x-rays. 

The only successful treatment is operative removal. This has been 
made successful by: (a) An adrenolytic agent to prevent hypertensive 
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crisis on handling the tumor; (b) a replacement sustaining hypertensive 


substance to correct the hypotensive state that follows a removal. 

The risk in these patients is in the operative procedure phase. ‘The 
removal of the tumor cures the pressor syndrome and the prognosis 1s 
good in the large number of benign lesions. 
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HORMONES AND THEIR INFLUENCE 
ON THE EMOTIONS* 


Francis J. BraceLanp 


Psychiatrist-in-Clnef, Institute of Living, Hartford, Conn 


ee = advent of modern clinical endocrinology, with Brown- 
Sequard’s experiments upon himself in 1889, gave new 
impetus to an age-old quest. Man has sought for cons to 


explain his behavior, and correlative with this, he has 
Gg looked for ways to modify it. The accumulation of na- 
tural and synthetic hormones within our time, the welter of animal ex- 
perimentation, the weight of years of clinical medical documentation, 
seemed to offer the magic touchstone. Here, surely, at long last, was 
the lever with which to move man’s world, 

Since the second century A.D., when Galen postulated the doctrine 
of temperament, it had seemed reasonable to suppose that the traits, 
habits, characteristics, even the attitudes and values displayed by man, 
were intimately related to his physiology. Hence the facile conclusion: 
To alter physiology is to alter psychology. 

William James,’ a contemporary of Brown-Sequard, contributed a 
leaven to this logic. A man’s life, he suggested, is, in its widest possible 
sense, “the sum total of all that he can call his, not only his body and 
his psychic powers, but his clothes and his house, his wife and his chil- 
dren, his ancestors and friends, his reputation and works, his lands and 
horses and yacht and bank account.” And James added the sweeping 
observation: “All these things give him the same emotions.” 

However this may be, it becomes apparent at the outset that only in 
the context of the whole man can the influence of hormones on his atti- 
tudes and behavior be rightfully assessed. For man’s behavior comprises 
factors that are sociologic and economic—cultural, as well as anatomic 
and metabolic-phystologic. Farther down the phylogenetic scale, be- 
havior is more rigidly determined, hence more predictable. Nevertheless. 
experimental data on hormones and behavior serve as a useful interpre- 
tive baseline. Beach* has reviewed these data exhaustively. His are the 


* Presented at the 25th Graduate Fortnight of The New York Academy o edicine, October 17, 1952 
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conclusions of the laboratory scientist, and they are in line with the 
affirmations repeatedly made by the clinical psychiatrist during the 
last three generations: Hormones are only one of several factors operat- 
ing in conjunction to produce a particular pattern of behavior under 
particular circumstances. In most instances, the final form of overt 
response in the human is controlled to a greater degree by factors in the 
external environment than by hormonal variations in_ the internal 
environment. 

Ample data support the assumption that in the complex relationships 
and events governing human behavior, the elements of magnitude, dura- 
tion and time of change in the hormonal tide are of great significance. 
Observe, for example, the treatment of cretinism by replacement 
therapy, which does much to correct the classic consequences of the 
thyroid deficiency, yet often fails to remedy the profound emotional 
and intellectual defects observed in these patients. While this observation 
in no way minimizes the importance of thyroid extract in the treatment 
of cretinism and the almost miraculous results which may be obtained, 
it demonstrates that the correction of the metabolic disorder does not 
of itself insure normal mental function. 

Psychotic reactions may be an accompaniment of hypothyroidism. 
Prominent in these reactions are lethargy, retardation and defects in 
mental acuity. These are, however, by no means unique to, or patho- 
gnomonic of, the psychoses associated with myxedema. Even superficial 
inquiry demonstrates that the more claborate and significant aspects of 
the psychiatric symptoms are determined by the prepsychotic personality 
of the patient. A similar state of affairs exists in hyperthyroidism. 
Emotional behavioral disorders are frequent accompaniments of this 
disease, and there are more or less distinguishing symptoms: overactivity, 
irritability, lability of affect, and acceleration of ideational processes. 
Yet whether thinking is paranoidal or confusional, affect elated or 
anxious, behavior controlled or restless to the point of hypomania, these 


features are derivatives of the fundamental organization of the pre- 
illness personality. 


Then, too, there is no strict correlation between the degrees of 
metabolic hypo- and hyperfunction and the psychiatric symptoms which 
accompany them. Often psychiatric symptoms are the first observable 
signs of the illness. Occasionally they become evident only after treat- 
ment has begun. Indeed, all clinical types of psychologic response are 
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possible in myxedema and hyperthyroidism, Most frequently, the only 
psychiatric change clinically perceptible is an intensification of the pre- 
existing mode of psychologic adaptation. Hence the range of possible 
adjustments, from adequate through neurotic to a frankly psychotic 
state. Here, again, it must be emphasized that physiologic remedy of 
the pathologic metabolic state is no guarantee that the clinical psychiatric 
picture will recede with equal celerity. 

All this evidence serves to underscore the absence of an invariant 
relationship between hormones and behavior, Among the determinants 
of type of response, genetic factors play an important part, but the one- 
to-one correlation so often reported in animal experimentation is cer- 
tainly not true of the human. Even in animals, as Beach points out, 
androgens facilitate croaking in the male frog, crowmeg in the rooster, 
coomg in the cock pigeon, and calling in the male cat. In homologous 
fashion, the psychodynamic potenualities of the human may be fulmi- 
nated by exceptional hormonal events into clinical expressions charac- 
teristic of the patient. 

The timing of these pathologic events is of major importance. Thy- 
roid deficiency in the newborn is a recognizably different entity from 
that seen in juvenile and adult myxedematous patients. This merely 
serves to exemplify what is physiologically self-evident: that a catastro- 
phic metabolic occurrence, such as the withdrawal of the influence of 
certain hormones, has an effect upon the organism modified by age. The 
prepubertal castrate differs from the senile castrate, not only in physio- 
logic and anatomic organization, but also in psychologic adaptiveness. 

Moreover, the ease and certainty with which desirable intellectual, 
affective and behavioral changes will follow replacement therapy differ 
widely at different ages. Obviously, external environmental forces are 
modifying influences. As the preacher so cogently observed about life 
processes in general: “There is a time .. .” The psychodynamic organ- 
ization of the individual may make him vulnerable to stress at a pro- 
pitious time in his life cycle; at another time he may be virtually immune 
to such experience. 

Lidz and Whitehorn** in investigating the relationship between 
severe emotional shock and onset of hyperthyroidism, were not surprised 


to find emotional stress as a causative factor in a clinical picture which 
mimics the expression of fear and terror. They conjectured that the 
thyroid gland plays a role in physiologic mobilization for prolonged 
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stress. This role remains to be clarified. The patients described by Lidz 
and Whitehorn appeared to be reacting to a threat of disruption in the 
dominant interpersonal relationships upon which their security depended. 
‘To them, the threat was catastrophic. The personalities of these patients 
were dissimilar in many respects, yet certain critical attitudes were 
common to them all. They were inordinately insecure, and their stability 
seemed to depend upon their success in gaining affection by the expedi- 
ent of self-sacrifice. Their intense need for affection and attention made 
catastrophe inevitable. 

In the experience of Ruesch and his colleagues,” patients with thyroid 
disease are abnormal in the sphere of their socio-psychological relation- 
ships. Fifty-four per cent of the patients studied by them were charac- 
teristically “pushers” or “climbers” and the anlage of the illness could 
be traced to an insecurity of the home situation. The onset of the actual 
breakdown coincided with environmental maladjustment. 

Endocrine dysfunction has another attribute of concern to psychia- 
try. In contrast to “normal” individuals, patients with evidence of hypo- 
or hypertunction of the endocrine glands seem to be more or less 
vulnerable to stress of any kind. Even the rapid change from a level of 
hypofunction to one of normal function is frequently accompanied by 
an emouonal disturbance of major proportions. Here, again, the pattern 
of emotional disturbance depends on one set of circumstances, while 
the fact of its appearance depends on another. It would appear that the 
truly significant happening is the fact of change itself. The capacities 
of the homeostatic buffering forces, as it were, have certain limits, when, 
in the wake of subliminal changes, these limits are approached, the 
ability of the organism to withstand further change is taxed seriously. 
Hence, at this point, what would otherwise be an easily tolerated stress 
may be sufficient to disrupt the equilibrium of the individual. The en- 
suing reorganization of personality may differ radically from the previous 
pattern. 

\ few clinical illustrations of this phenomenon may be apropos. 
We have observed, as have others, the frequency with which a patient 
with Addison’s disease is seemingly precipitated into an acute psychotic 
episode after the institution of hormonal treatment, Despite the fact 
that the adrenocortical deficiency is remedied, the electrolyte imbalance 
corrected, the abnormal pattern of steroid excretion altered in the 
direction of normal, the patient displays a gross psychosis. Delusional 
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thinking, with commensurate modification of affect and behavior, 1s 


evident. This development is in striking contrast to the relatively normal 


behavior of the patient during the state of acute adrenocortical insufh- 


ciency. With continuation of therapy, however, the untoward psychi- 


atric phenomena are corrected spontaneously. 


Similarly, in Cushing’s disease, when the hypercorticism 1s corrected 


by surgical removal of the adrenocortical tumor, or of most or all of 


the hyperplastic cortices, there is observed in some patients a period of 


profound psychiatric disturbance which appears to be independent of 


any demonstrable physiologic imbalance. It would seem that with the 


rapid shift in level of physiologic adaptation, the over-all pattern of 


psychologic adjustment has been modified comparably. The impression 


obtains that this is an over-all pattern effect and not the result of aberra- 
tion in a single hormonal or metabolic modality. 


Thus, violent shifts in the internal environment constitute as much 


of a psychologic stress as do comparatively traumatic disruptions in the 


external environment. The time required for emotional adjustment to 


these great internal environmental changes is sometimes considerable. 


During the interim, psychologic defense mechanisms typical of the in- 


dividual are mobilized and they constitute the clinical psychiatric picture. 


With regard to the hormonal-emotional relationships in the middle 


life of the male, much disagreement prevails. Werner® described a group 


of fifty-four male patients, each of whom had some form of testicular 


hypofunction or afunction, and he suggested that such dysfunction 


could be instrumental in producing hypogonadal or male climacteric 


syndromes. Here is one attempt to relate hypogonadism directly with 


the climacteric. However, Heller and Myers’ are impressed with the 


rarity of the climacteric syndrome in men who live to old age. Simpson* 


thinks that the male climacteric is physiological but that the complete 


syndrome is relatively rare. In our opinion, there is no cogent evidence 


that hypogonadism and glandular dysfunction are the cause of the de- 
pressions which occur in the male in middle life. 


That hypogonadism is compatible with normal behavior is an ob- 


servation of long standing. Two decades ago, Hackfield® made an inter- 


esting report on the therapeutic castration of forty males following 


various criminal sexual offenses. In some of the older men, the operation 


had been performed twenty-five years previously. In general, these 


individuals showed no serious psychiatric symptoms. A few had demon- 
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strated a passing tendency to mood swings but these were short- lived 
and in most of them other possible causative factors were operating. 
There was no high incidence of depression among these individuals, and 
actually Hackfield believed that the neurotic rate was no greater than 
that in a sampling of the “normal” population. Each of these individuals 
had apparently also become a useful citizen. 

Several years ago, Greenhill’? deplored the widespread tendency to 
assume that any woman within the age group of forty to fifty-five, who 
complains of nervousness or displays a psychiatric disorder, falls into 
the menopausal group. On the basis of a study of 300 patients, Greenhill 
was impelled to feel that there is no justification for the term “meno- 
pausal syndrome” if the term by definition includes a psychiatric dis- 
order. He noted further that the metabolic instability consequent on 
failing ovarian function has its paramount effect upon the autonomic 
nervous system, which is involved in the common symptom of the “hot 
flash.” It was his conclusion that the majority of women experience no 
symptoms of a psychiatric nature during the menopause and manage 
without difficulty any mild symptoms of autonomic over-reactivity. 
Parenthetically he noted, as have other psychiatrists, that pre-existing 
psychoneuroses may be exacerbated at the time of the climacteric and 
that estrogen therapy will not relieve these psychoneurotic symptoms. 

In 1948, Danziger and Kindwall"’ treated nineteen patients with vari- 
ous psychoses, including schizophrenia, and five psychoneurotic patients, 
with large doses of thyroid extract administered over a long period of 
tune. These investigators suspected that cerebral anoxia was a pre- 
requisite for the development of psychiatric disorder and they were en- 
deavoring to combat the hypothetical anoxia by increasing basal 
metabolic rate from low or low normal to high normal or somewhat 
higher levels. Their clinical results with thyroid were startlingly good. 
Yet when thyroid extract therapy was applied by other investigators in 
psychotic patients, the results were uniformly disappointing. 

Relatively little further attention was paid to this report until 1950, 
when Hemphill and Reiss'* described investigations which seemed to 
support the ideas of Danziger and Kindwall regarding the etiological 
role of anoxia in schizophrenia. That same year, Ross McFarland,” after 
a carefully controlled, scientific study of anoxia, stated categorically: 
‘Conclusive evidence is yet to be obtained that impaired oxygenation is 


of primary importance in schizophrenia.” Obviously, further painstaking 
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studies will be required before a definitive statement can be made con- 
cerning the usefulness of thyroid substance in the treatment of the 
functional psychoses. 


There is a voluminous literature implicating the adrenal glands in 
the etiology of schizophrenia, but little agreement as to their precise 
role and its significance. Hoagland'* hypothecates a qualitative abnor- 
mality of adrenal responsivity in schizophrenics. It is his observation 
that ACTH fails to elicit a normal response in these patients. He believes, 
therefore, that if the adrenal function of the schizophrenic patient could 
be restored to normal, prognosis in the disease would be improved. 
Some authors share this view; others, including Altschule, Hemphill and 
Reiss, are unable to confirm it. Possibly, different steroid compounds 
mobilized from the adrenal cortex in response to factors as yet unknown 
are responsible for the different phenomena witnessed by these investiga- 
tors. Possibly, in some patients these functions are irreversibly impaired. 
Pending the completion of further research, it may be wise to admit 
with Selye'®'® that there is no convincing evidence at the present time 
to substantiate the assumption of an adrenal substrate for schizophrenia. 
As Selye observes, numerous forms of psychologic and physical stress 
have been considered as precipitating factors, and it would be tempting 
to correlate them with the adreno-cortical insufficiency so often observed 
in this illness. Hlowever,whether adrenal aberration is the cause or the 
result of the mental disorder with which it is allegedly associated, re- 
mains to be established. 

Another important problem relating to the physiologic effects of 
hormones upon emotions and behavior is the role they play in influencing 
body image. This problem is extremely complicated, and except for 
the work of Rome and his co-workers, has been largely neglected. 

Obviously, the phenomenon of pubertas praecox can wreak psy- 
chologic havoc. Whether any of the untoward emotional effects can be 
ascribed to the hormonal changes per se is a moot question. To develop 
breasts and pubic hair, to begin to menstruate, imposes upon the young 
child environmental consequences of the first magnitude. 

The psychology of being different, of looking different, has wide- 
spread ramifications. With the development of adrenocortical virilism, 
emotional defenses are soon displayed by the victim. Social withdrawal, 
shyness and a generalized inability to permit a normal unconscious 
feminine identification, supervene. The anxiety and insecurity aroused 
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by the visible abnormalities often serve to intensify ordinary difficulties 
of psychosexual maturation. The indirect influences of the morbid pic- 
ture on parents and siblings are considerable. Guilt on the part of the 
former, with over-solicitude and unconscious rejection, intensifies what- 
ever psychopathologic tendencies may exist in the family constellation. 
The heightened sibling rivalry created by preferential treatment on 
the part of parents is superimposed on the girl’s feelings, both conscious 
and unconscious, of being an ugly duckling. Facial hirsutism and other 
anomalies characteristic of the condition may become real barriers to 
free and easy social relationships with friends and schoolmates. The 
effects of such thwarting influences may be profound. In self-defense 
there develops, as a rule, an increased investment of emotion in the 
physical person, together with a displaced, excessive erotization. The 
resulting conflicts are predictable. 

When to these conflicts are added anatomic deviations, such as a 
phallus-like clitoris or an actual misidentification of sex, as in the instance 
of male pseudohermaphrodites, a bad psychological state becomes 
worse, In the opinion of Rome, the frequency with which precocious 
sexuality is reported as a prominent feature in these conditions, reflects 
multiple causation rather than a pure and simple manifestation of hor- 
monal influences. Among the many factors to be considered, he lists 
the iatrogenic element as one of the most prominent. 

These patients are of necessity brought to a heightened awareness 
of their genitals and breasts by the periodic medical examinations to 
which they are subjected. Their behavior vis-a-vis the medical help 
sought reflects to some degree the parental anxiety. There follows the 
business of securing multiple medical opinions. This entails muluple, 
extensive, and exhaustive examinations, with the inevitable undressing, 


manipulation, and comments advertent and inadvertent. Often surgery 
is discussed, for it may be indicated both diagnostically and therapeu- 


tically, and the quota of stress, with its attendant anxieties and defensive 
reactions, is thereby augmented. 

These psychosocial forces are enough in themselves to create a bad 
psychological climate, but the miasma is intensified by the virtual loss 
of normal outlets susceptible of moderating everyday neurotic character 
traits. Social intercourse, which ameliorates anxiety, is denied these 
patients, Sometimes because they are different, but most often because, 
feeling different, they act it, the very thing which they have suspected 
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and feared comes to pass: they are rejected, snubbed, and even openly 


scorned by others. Hence, in this tangled web of hormones and be- 
havior, it is literally impossible to distinguish the hormonal filaments or 
to determine their structural value. 


Hermaphroditism and adrenocortical virilism are extreme illustra- 


tions, caricatures of events which take place in the more common 


glandular syndromes. Castration effects may be viewed in the light ot 


these prototypical examples. Not only the physiologic trauma of orchi- 


ectomy or ovariectomy, but also the psychologic and sociologic depriva- 


tions which these impose upon the patient, subjectively or objectively, 


need to be assayed. In some instances, the psychologic symptoms which 


are said to be part and parcel of the surgical castrate, and are therefore 


attributed to low estrogenic tides and the like, are really the products 


of pure emotional conflicts which cannot be remedied by simple hor- 
monal replacement therapy. The patient is confronted, for example, by 


the unmistakable evidence of barrenness; depending upon her person- 


ality, this can be a great threat to her femininity. Dyspareunia, vagi- 


nismus, depression, lassitude, insomnia, anxiety, and a host of other 


fanular concomitants, may well be regarded as psychologic and psy- 


chosomatic defenses developed by an exacerbation of long-existent, 


albeit latent, psychosexual conflicts. 


If it appears that these illustrations of an erroneous assessment of the 


influences of hormones are patent because they are extreme, | would 


call to your attention the frequency with which the clinician is induced 


to treat the syndrome of obesity and neurasthenia with thyroid extract 


because of an alleged cryptic hypofunction. In most instances, this in- 


ducement is the product of « number of factors. Frequently, there is 
the patient’s contribution, in the form of statements of a low basal 


metabolic rate “demonstrated” some time in the past and “remedied” by 


the administration of thyroid extract. Then, too, many of these patients 


have elaborated their own theories regarding their illness, theories which 


exclude the possibility that they might be emotionally upset. Their 


sophistication creeps into the “classic” history they give of sensitivity 


to cold, skin change, change in menstrual habit, sluggishness, a loss of 
former vigor and enthusiasm, and the like. When, added to this, comes 


objective laboratory documentation in the form of a borderline low 


metabolic rate determination and a mild secondary anemia, the hurried 


clinician is tempted to add two and two and get twenty-two, The neu- 
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rotic symptoms are then consonant with what has already been adduced. 
Even in the absence of data which lend themselves to misinterpreta- 
tion, the physician may be swayed by coercive efforts of which he is 
often consciously unaware. These may lead him to assume conclusions 
without due scientific dispassion. Often the “results” obtained in a post 
hoe fashion are attributed to the remedy of an “hormonal deficiency” 
which was actually non-existent. Many of the beneficial results seen in 
the treatment of these patients are derivatives not of hormonal treatment, 
but of suggestion, and ultimately of the physician-patient relationship. 
Perhaps in a representative large practice, one encounters to an even 
greater degree male and female patients who loudly attest the efficacy 
of the hormonal treatment they have received. By and large, they are 
passive, dependent, insecure persons who are acting out their conflicts 
as well as attempting resolutions of them by recognizable neurotic 
techniques. For them, the displacement of purely emotional problems 
upon various aspects of physical function provides a more acceptable 
solution for difficulties than does a frank acceptance of the truly psy- 
chologic nature of the problem. Indeed, such displacement should not 


be thought of in terms other than an unconscious process of defense, 


for dynamically, such it ts. 

The while we shed light on the patient’s problem, we have need to 
scrutinize our own contribution. | have the impression that in some 
circumstances the failure to recognize the more subtle manifestations 
of neurotic mechanisms prompts us to use these drugs as a last resort. 
Reliance on the potency of hormones is too often a facade covering our 
feelings of impotence and frustration when confronted by the demands 
of the patient for his kind of satisfaction. 

In this general, admittedly sketchy review of an enormously complex 
subject, it is obviously impossible to do more than hint, infer and con- 
jecture. Even so there are large lacunae. One of the more important 
of these concerns the vast body of data alleging direct cause-and-effect 
relationships between hormones and behavior. 

For example, Gordon and Fields’? treated human eunuchs with 
testosterone and reported that they became “psychologically more alert.” 
Thomas and Hill’* reported two cases of so-called involutional melan- 
cholia in the male materially improved following treatment with tes- 
tosterone propionate. The suggestion is that the reduced androgenic 
level bears a direct relation to the abnormal mental state. 
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The very usage of the term “involutional melancholia” for a psy- 
chiatric entity implies that the endocrinologic change occurring at this 
time of life is the etiologic sine qua non. In order to balance the picture 
impartially, various and sundry personality disruptions have been 
ascribed to the male climacteric, as previously mentioned. 

Such inferences are not only gratuitous, they are based on rather 
isolated fragments of evidence and fail to incorporate a truth of which 
Aristotle was cognizant. He said, and it is most germane: 

“There is however one peculiar inconsistency which we may 
note as marking this and many other psychological theories. They 
place the soul in the body and attach it to the body without trying 
in addition to determine the reason why or the condition of the 
body under which such attachment is produced. This would seem 
however to be a real question calling for solution.” 

“PSYCHOLOGY,” 1, 3, pp. 22-23 
(WALLACE’S TRANSLATION, 1. 35) 

If any doubt lingers in our minds regarding the importance of the 
influences of emotional states upon body metabolism, confirmation of 
this importance may be found in the work of many investigators outside 
of our own specialty. In this connection, the conclusions of the anatomist 
and endocrinologist, G. W. Harris,"® are of great significance. He states: 
“One of the striking facts emerging from recent work is the emphasis 
on emotional and psychological factors in the control of endocrine secre- 
tion. The relationship between emotional stimuli and the secretion of 
the adrenal medulla has long been known but it is now apparent that 
the secretion of the anti-diuretic gonadotrophic and adrenocorticotrophic 
hormones from the pituitary gland may be influenced by emotional 
states.” He calls to attention the fact that in 1932, LeGros Clarke pointed 
out the importance of the fiber tracts uniting the cortex of the frontal 
lobe and the dorsomedial thalamic nucleus, and the fibers which connect 
this nucleus with the hypothalamus, He suggests that this anatomical 
system links up a dualism of psychic life, the hypothalamus concerned 
with the internal environment and the emotions, and the thalamus con- 
cerned with sumuli arising from the external environment. He states 
further that the operation of frontal lobotomy again focuses attention 
upon this tract, and he cites instances in which after lobotomy there 
was a marked change in endocrine activity. 

From the trend of events in the last few years, we may logically 
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conclude that the divergent groups which have been off in diverse di- 
rections, seeing only one aspect of the problem according to their 
particular bias, may be nearer together than they think. Perhaps in the 
not too distant future, endocrinologists, psychoanalysts, neurologists, 
psychiatrists, chemists and neurosurgeons will “lie down together.” 
They may even notice a kinship with Hippocrates, Aristotle, and 
Thomas Aquinas, and their dissertations upon humors. While we prob- 
ably can never aspire to that felicitous state described in Alice in Won- 
derland, where everybody has won and all shail have prizes, it will not 
be altogether strange to see so many signs of agreement among the 
various disciplines. Certainly it is obvious that man functions as a unit, 
and that the major differences of opinion as to the manner of his func- 
tioning seem to relate to the emphasis which every group of specialists 
has put upon the particular aspects of the problem of interest to it. 
Although the office of Ministry to the Mind Diseased has been 
sought by many candidates through the years, the office, like many 
others in the realm of Human Affairs, can be filled only by those whose 
philosophy and practice give impartial and proportionate representation 
to the entire body politic. This means that hormones participate in due 
ratio with sociology, economics and physiology, in the good government 
of the human emotions. 
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THE DIAGNOSIS AND THERAPY OF 
MYCOTIC INFECTIONS* 


The A. Walter Suiter Memorial Lecture 


Davio Saturn 


Duke University School of Medicine, Durham, North Carolina 


SHE mycotic and viral infections have acquired a position 
of relatively greater importance since most of the diseases 
caused by bacteria have been brought under control by 
preventive measures or by sulfonamide and antibiotic 
4 therapy. Indeed, certain types of mycotic infections 
have become more prevalent and more virulent following prolonged 
therapy with the newer antibiotics." 


G 


Unlike most bacterial and viral infectious diseases the systemic my - 
cotic infections are not transmitted directly from patient to patient; 
consequently one would not expect to see epidemics caused by fungi.** 
In most instances the mycotic infections are endemic and sporadic but 
true epidemics of sporotrichosis, coccidioidomycosis and histoplasmosis 
do occur when groups of nonimmune individuals are exposed to an 
environment containing large amounts of the saprophytic form of the 
fungus. More than a thousand cases of sporotrichosis developed in the 
gold mines of South Africa when the timbers in the mine became 
infected with Sporotrichum Schencki.’ Epidemics of coccidioidomy- 
cosis occurred when companies of nonimmune soldiers from the East 
marched in the dust of certain Southwestern deserts." * Epidemics of 
histoplasmosis have occurred following the exposure of groups of non- 
immune individuals to pigeon manure,” chicken manure, bat manure in 
caves’ and to the dust of unused silos.'® 

The frequency of subclinical infections with fungi may equal or 
even exceed that observed with tuberculosis and certain viral infections. 
This has been demonstrated by the studies of Kessel,'' Aronson’* '* and 
C. E. Smith for coccidioidomycosis™: '° and those of Christie and Peter- 


* Presented, by invitation, at the Stated Meeting of The New York Academy of Medicine, November 
6, 1952. 
Manuscript received November, 1952. 
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son,’® Palmer’ and Furcolow” for histoplasmosis. These investigators 
prepared coccidioidin and histoplasmin from cultures grown in a syn- 
thetic medium originally designed for the production of tuberculin. 
The delayed tuberculin type of allergic skin test is found after infection 
with these fungi. The tests are administered, read and interpreted in the 
same manner as the tuberculin test. There is a blastomycin,*’ analogous 
to coccidioidin and histoplasmin, and a Blastomyces vaccine*' available 
for the testing of patients infected with Blastomyces but these antugens 
are not as reliable for survey skin testing as coccidioidin or histoplasmin. 
This is not the fault of the antigen but results from the fact that 
Blastomyces dermatitidis is not as good a sensitizer as Histoplasma 
capsulatum or Coccidioides immitis. Not more than 75 per cent of 
proven cases of blastomycosis give positive allergic skin tests and only 
the occasional subclinical infection can be detected by a blastomycin 
skin test. 

A Nocardia protein analogous to the tuberculoprotem PPD has 
been prepared from Nocardia asteroides.* This is a specific antigen 
which shows no cross reaction with tuberculin when tested on guinea 
pigs infected with tubercle bacilli. This nocardin has not been used on 
patients or in survey studies, We have demonstrated, in our clinic, posi- 
tive tuberculin-like reaction to autogenous vaccines prepared from 
patients suffering from moniliasis, sporotrichosis, cryptococcosis, geo- 
trichosis and aspergillosis. Not all proven cases give positive skin tests 
and the degree of reaction resembles that found in blastomycosis rather 
than the more severe reaction noted in coccidioidomycosis and histo- 
plasmosis. Survey skin tests should be made with nocardin, sporotrichin 
and extracts or vaccines from the other systemic fungi but it is unlikely 
that they will be as efficient in detecting subclinical infections as cocci- 
dioidin and histoplasmin. 


ENDOGENOUS AND ExoGeNnous Mycoses 


The epidemiology of each specific mycosis is conditioned by the 
primary source of the organism. When the fungus is carried by man, 
in a manner analogous to pneumococci and meningococci, the mycoses 
are found in all age groups and affect females almost as frequently as 
males. Actinomyces bovis is carried in the gums about the teeth of 
apparently normal individuals**** although it is found more often in 
larger numbers in the mouths of individuals with poor dental hygiene. 
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Tame I—EXOGENOUS AND ENDOGENOUS MYCOSES 


roaenous or 
Kroqenous Endogenous 


Histoplasmosis \ctinomycosis 1:3 Cryptococcosis 
2  Coccidioidomycosis 11 Moniliasis Aspergillosis 
North American Blastomycosis 12) Geotrichosis Penicillosis 
South American Blastomycosis 16 Mucormycosis 

Nocardiosis 
Sporotrichosis 
Chromoblastomycosis 
Mycetoma 


Rhinosporidiosis 


Moniha and various species of Geotrichum, Penicillium, Aspergillus and 
Mucor can be isolated from the saliva, skin, vagina and stools of appar- 
ently normal individuals.** ** Cryptococci have been isolated from ap- 
from 


parently normal skin but also from the juice of certain fruits, 
the soil,*' and from mastitis in cows." 

The endogenous fungi with the exception of Actinomyces bovis 
multiply rapidly and apparently become more virulent when the normal 
ecologican flora of the body are materially reduced or eliminated by pro- 
longed therapy with the newer broad coverage antibiotics.' With the 


possible exception of cryptococcosis, the. diseases which are classified in 


‘Table | as either endogenous or exogenous-endogenous also increase in 
number following antibiotic therapy. 

The exogenous fungi (Table 1) multiply and survive either in soil 
or on plant material (Table IL). Nocardia asteroides, and related species, 
and Sporotrichum Schenckii are apparently rather evenly distributed 
throughout the world; consequently infections with these fungi are 
found everywhere. The remaining fungi of the exogenous type occur 
predominantly or exclusively in certain restricted geographic areas 
(Table IIL). The exogenous fungi may infect children and women but 
occur with greatest frequency in adult males who go about the fields 
and forests and come in contact with the natural source of the sapro- 


phytic form of the fungus. 
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Taste H--NATURAL SOURCE OF EXOGENOUS FUNGI 


Organism Isolated from 


Histoplasma capsulatum Silo” 
Cocecidioides immitis Soil” 

Blastomyces dermatitidis Soil suspected* 
Blastomyces braziliensis Vegetable material* 
Nocardia asteroides Soil’ 

Phialophora verrucosa Wood pulp” 
Sporotrichum Schenckii Soil Mine timbers* 
Allescheria boydii Soil” 

Aspergillus fumigatus Cereal grains, ete. 
Cryptococcus neoformans Soil” Peach” 


Rhinosporidosis Stagnant water suspected* 


Taste LI—GEROGRAPHICAL DISTRIBUTION 


Mycose Distribution 


\ctinomycosis World wide 

Aspergillosis World wide 

Coccidioidomycosis South Western U.S.A... Argentina 
Chromoblastomyecosis Every continent except Asia 

Cryptococcosis World wide 

Geotrichosis World wide 

Histoplasmosis Central U.S.A. In specific areas over world 
Moniliasis World wide 


Mucormycosis World wide 


Mycetoma Tropical and Subtropical areas 


Nocardiosis World wide 


North American Blastomycosis South Eastern and Central ULS.A. and 
North America 


Penicillosis World wide 


Rhinosporidiosis Tropical and Subtropical areas, Southeastern 
United States 


South American Blastomyecosis South America 


Sporotrichosis World wide 
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TROPIC OF CANCER ~ 


Figure 1—-Distribution of histoplasmosis, blastomycosis and coccidioidomycosis in 
North America. The histoplasmosis areas are shown in black. The blastomycosis areas 
as circles and the coccidioidomycosis areas as triangles. 


Geographic Distribution of Exogenous Fungi in the United States: 
Often a clue to the correct diagnosis in an obscure infection can be 
obtained by a careful history of the areas of residence for the previous 
five years. Most significant is the area of residence for two to three 


months before the onset of symptoms. 


The exogenous fungi most frequently found in this country are 
Histoplasma capsulatum, Coccidioides immitis and Blastomyces derma- 
titidis. Figure 1 shows the geographic distribution of histoplasmosis as 
determined by the studies of Carroll FE. Palmer.’* The new area around 
Lake Champlain and along the St. Lawrence River was found by White* 
and Guy, ** and the area in Northeastern North Carolina by 
Murphy.® It is probable that more intensive studies will reveal other 
small areas of high incidence outside the main area in the center of 
the country. It should be emphas:zed that this chart shows the incidence 
of subclinical infections as revealed by the histoplasmin test and not 
the number of clinical cases, although most clinical cases occur in na- 
tives of the endemic areas or in visitors to those areas. 
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PERCENT POSITIVE REACTORS TO HISTOPLASMIN AMONG CHILDREN BY AGE 
COMPARED TO HORSES, CATTLE, AND SHEEP IN BOONE COUNTY, MO. 


CHILDREN 


- HORSES 


SHEEP 


CATTLE 


PERCENT OF POSITIVE REACTORS 


ATLANTA, GA May 196) 


Figure 2—Rate at which sensitivity to histoplasmin is acquired in Boone County, 
Missouri, by children, horses, sheep and cattle. (From Menges, R. D. C.D.C. Bull. 
10:8, May 1951. Reprinted by permission.) 


The white circles which have been superimposed on the histoplasmin 
chart shown in Figure 1 represent the distribution of proven clinical 
cases of North American blastomycosis. It can be seen that the greatest 
concentration of cases occurs in the southeastern states, although almost 
as many cases develop in the Mississippi River valley. Isolated cases are 
found throughout the United States, on the Pacific coast and in both 
eastern and western Canada. There are about as many clinical cases of 
blastomycosis each year as histoplasmosis and presumably the sub- 
clinical cases of blastomycosis equal the subclinical cases of histoplas- 
mosis but this cannot be demonstrated, since we lack a method for the 
detection of subclinical blastomycosis. 

The triangles superimposed on the histoplasmin chart shown in 
Figure 1 represent the distribution of coccidioidomycosis cases. The 
greatest concentration of clinical and subclinical cases is found in the 
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semi-arid sandy areas in southwestern United States, although the dis- 
ease extends on into Mexico and reappears in dry sandy areas in Ar- 
gentina, South America. 


Crumicat Diagnosis or Miycoric INrecrions 


\ mycotic infection can be suspected from 1) the place of residence, 
2) symptoms, 3) physical signs and 4) roentgenograms but is rarely 
diagnosed without supporting data from the laboratory. The initial 
symptoms are indistinguishable from those of an ordinary upper res- 
piratory infection or a viral or rickettsial infection of the lungs. If the 
disease persists for several months the clinical picture begins to simulate 
tuberculosis or a neoplastic disease. 

The Use of Skin Tests in Diagnosis: Uistoplasmin, coccidioidin, 
blastomycin and tuberculin skin tests should be used in the study of 
patients suspected of having mycotic infection. These tests are useful 
often but also may be misleading. They should be administered and 
interpreted in a manner analogous to the tuberculin test. Certain points 
should be emphasized. The skin tests are negative in inital stages of the 
infection and some rapidly advancing cases, especially of histoplasmosis, 
progress to death without ever developing a positive skin test. ‘Terminal 
cases of histoplasmosis, coccidioidomycosis and blastomycosis, like ter- 
minal cases of tuberculosis, frequently become anergic and give negative 
skin reactions. A positive reaction to a skin test, like a tuberculin test, 
means present or past infection. 

There seems to be a small amount of a common antigen in Cocet- 
dioides immitis, Histoplasma capsulatum and Blastomyces dermatitidis 


20, 36 


and this results in some cross reaction in the skin tests. For this reason 
histoplasmin, coceidioidin and blastomycin should always be admunis- 
tered simultaneously regardless of which mycosis is suspected. Only 
those patients with excessive sensitivity to coccidioidin, ¢.g., positive 
to 1: 10,000 dilution, give a cross reaction with histoplasmin or blasto- 
mycin. ** Cross reactions between histoplasmin and blastomycin are 
much more common, with the major cross being between histoplasmin 
and blastomycin. In our experience, individuals with marked positive 
skin tests to histoplasmin usually give reactions to blastomycin or stand- 
ard Blastomyces vaccine which are from 25 to 50 per cent as large as 
the specific reaction to histoplasmin. Such an individual may give a 


larger reaction to blastomycin than some patients with proven blasto- 


Diagnosis and Therapy of Mycotic Infections 785 
mycosis. Patients with large reactions to blastomycin may give smaller 
reactions to histoplasmin, The specific reaction is always larger when the 
three antigens are given simultaneously and no difficulty is encountered 
in interpretation. 

The Use of the Complement Fixation Test in Diagnosis: Vhe com- 
plement fixation test for blastomycosis was introduced by Martin in 
1933.°> The antigen was prepared from the pulverized bodies of the 
tissue phase of Blastomyces dermatitidis. C. F. Smith of California used 
coceidioidin for the antigen and perfected a complement fixation test 
for coccidioidomycosis."” The antigen used in the complement fixation 
test for histoplasmosis may be histoplasmin or the yeast phase of the 
organism." 

Complement fixing antibodies are not stimulated by subclinical in- 
fections or even mild clinical infections or, if present, are not in amounts 


sufficiently high to be detected by the methods now in use. Apparently 


a rather marked stimulation of the tissues ts necessary to induce demon- 
strable amounts of complement fixing antibodies. A positive complement 
fixation test should be interpreted as evidence of active infection and 
unlike the skin test the uter continues to rise in terminal cases. Converse- 
ly the titer declines as the patient improves and disappears after 
rece very. 

There is little, if any, cross complement fixation between the sera 
of patients with coceidioidomycosis and the histoplasma and blastomyces 
antigens. There ts, however, a marked cross reaction between the sera 
of patients with active histoplasmosis and the blastomyces antigen. The 
cross reactions in the reverse direction are minimal, A patient with active 
histoplasmosis may give a higher titer of fixation with a blastomyces 
antigen than a proven case of blastomycosis may give with the same 
antigen. For these reasons sera should be run in parallel against both 
histoplasma and blastomyces antigens.'' \When this is done, no difficulties 
are encountered in interpretation. 

The Isolation of Fungi: Actinomyces bovis is anaerobic and requires 
a rich medium for growth. Fortunately all the other fungi which cause 
systemic infections in man are aerobic and will grow on a modified 
Sabouraud’s medium which is a simple peptone agar of pH 5 to 6 which 
contains 4 per cent dextrose. The rate of growth varies with the type 
of fungus. Monilia, Aspergillus, Penicillium, Mucor and Geotrichum 
grow rapidly with the production of large colonies in four to five 
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days. Isolated colonies should be picked for subculture but the origi- 
nal tubes should be kept for at least thirty days. Cryptococcus neo- 
formans and Sporotrichum Schenckii may appear after ten to fourteen 
days and Histoplasma capsulatum, Coccidioides immitis and Blastomyces 
dermatitidis after twenty days. It is most important that the tubes show- 
ing an early growth of Monilia are not discarded. We have found 
Monilia as a secondary invader in cases of blastomycosis, cryptococcosis, 
histoplasmosis and coccidioidomycosis. The saprophytic form of Histo- 
plasma capsulatum, Coccidioides immuitis and Blastomyces dermatitidis 
give a growth which resembles a tuft of white cotton. Before the devel- 
opment of characteristic spores these fungi cannot be distinguished from 
each other or from certain nonpathogenic fungi which may appear on 
the medium. 

‘The yeast-like tissue phase of Blastomyces dermatitidis grows readily 
in five to seven days when inoculated on blood agar and incubated at 
37 C.;% and the tissue phase of Sporotrichum Schenckii grows well on 
the cystine medium designed for the cultivation of Pastuerella tularen- 
sis.“ Nocardia grows equally well on dextrose agar, blood agar or the 
special media used for growing Mycobacterium tuberculosis but unlike 
tubercle bacilli they are destroyed by the various types of concentration 
procedures commonly used to eliminate contaminants from tuberculous 
material. The tissue phase of Histoplasma capsulatum may grow on 
blood agar or in special fluid media® when incubated at 37 C. Some- 
times on these media the growth starts as the tissue phase and changes 
over to the saprophytic mold-like phase even when growing at 37 C. 
The spherule endospore tissue phase of Coccidioides immitis has been 
grown occasionally on artificial media but most strains grow only in 
the saprophytic phase even on rich media at 37 C. However, an abun- 
dant growth of the spherule-endospore form can be obtained by inocu- 
lating the material into the yolk sac of embryonated eggs.**” 

Various modifications of the basic media have been advocated with 
the object of making the media more selective for fungi. In Littman’s 
modification gentian violet is added to suppress bacterial growth.” 
This modification is definitely superior to the usual Sabouraud’s medium 
for the isolation of the dermatophytes from skin, hair and nails and for 
the isolation of fungi from stools. It has definite limitations, however, 
since the gentian violet inhibits the growth of Actinomyces bovis, Noc- 
ardia asteroides, Candida albicans and partially inhibits the growth of 
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Histoplasma capsulatum. The addition of tooo units ef penicillin and 
200 micrograms of streptomycin to blood agar medium efficiently elim- 
inates bacteria without affecting the yeast-like and mold-like fungi. * Bur 
the antibiotics prevent the growth of Actinomyces bovis and Nocardia 
asteroides and related species of Nocardia, 

Direct Microscopic Examination for Fungi: When the organisms 
are present in abundance, a direct microscopic examination of such 
specimens as pus, sputum, urine, tissue or spinal fluid may reveal the 
characteristic fungus. Unstained wet-mount preparations are superior 
to stained preparations except where Histoplasma capsulatum and No- 
cardia asteroides are suspected. Giemsa’s stain may reveal Histoplasma 
capsulatum in the cytoplasm of large mononuclear cells from the bone 
marrow, lymph nodes or sputum. Nocardia asteroides is partially acid 
fast and is demonstrated most easily in smears stained with the standard 
Ziehl-Neelsen method used for the demonstration of tubercle bacilli. 
Over-decolorization with acid alcohol should be avoided. The organ- 
isms resemble tubercle bacilli in width but are often longer; many of 
them show side branches. 

When the organisms are few in number they are difficult to detect 
by direct examination and even more difficult to differentiate from arti- 
facts which resemble fungi. In all instances the direct examination 
whether postive or negative should be confirmed by cultures. However, 
the diagnosis of actinomycosis by the demonstration of the typical “sul- 
phur granule” in wet-mounts, if supplemented by a gram stain of the 
granule, is more reliable than when cultures are used from material con- 
taining secondary bacteria. 

The Examination of Material Removed by Biopsy: Diagnosis by 
biopsy is more rapid than by culture and quite as reliable provided the 
typical organisms are present in the section. The tissue reaction alone 


does not permit a definite diagnosis. The new periodic acid staining 


technique of McManus" is definitely superior to staining by the hema- 
toxylin-eosin or Giemsa’s methods. Occasionally organisms are found in 
tissue by the McManus method when cultures from the same tissue 
fail to yield a growth, but in general the cultural methods are more 
reliable than biopsy and staining. It is most important that cultures be 
made of material suspected of containing Sporotrichum Schenckii since 
these organisms are rarely seen in tissue biopsies from man but usually 
grow readily in culture. 
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‘THERAPY 


The general therapy for the mycotic infection is the same as that 
for tuberculosis, namely bed rest and good food, But isolated lesions 
which do not respond readily to therapy should be resected by surgeons. 
Specific therapy may be directed 1) against the granulation tissue which 
harbors the organisms, 2) against the organism itself or 3) in support of 
the specific immune mechanism of the patient. In some instances two 
or even all three of these methods of therapy are applied simultaneously 
or In succession. 

Treatment of Actinomycosis: Actinomyces bovis is about as sus- 
cepuble to the sulfonamides and penicillin’ as most gram-positive cocci 
but the patients require months of treatment because the organisms are 
hidden away in relatively avascular granulation tissue or in encapsulated 
abscesses. The administration of a saturated solution of potassium iodide 
in gradually increasing doses facilitates the absorption of the granula- 
tion tissue and favors the penetration of the infected areas by sulfona- 
mides or penicillin. In advanced cases surgical drainage and even surgi- 
cal excision may be required but medical therapy with sulfonamides, 
penicillin and iodide should be continued for six months postoperatively 
to prevent relapses. 

Treatment of Nocardiosis: Nocardia asteroides, in contrast to Ac- 
tinomyces bovis is quite resistant to penicillin therapy and relatively re- 
sistant to the newer antibiotics.*” Sulfonamides, especially sulfadiazine, 
is the most effective drug for nocardiosis.“"** Recovery requires months 
of therapy because of the nature of the granulation tissue. lodides should 
be administered concurrently with the sulfonamides and surgery em- 
ployed when indicated, 

Treatment of Sporotrichosis: lodides gained their reputation as a 
specific for mycotic infections because of their dramatic curative effect 
in sporotrichosis. The response, however, is relatively slow and the drug 
should be continued for at least three months after the disappearance 
of the lesions and symptoms. Some few patients develop an excessive 
sensitivity to the products of the fungus which can be demonstrated 
by a skin test made with a heat killed vaccine prepared from the tissue 
phase growth of Sporotrichum Schenckii. Such patients may not make 
a complete recovery with iodides until desensitized with the vaccine. 
Stilbamidine inhibits the growth of Sporotrichum Schenckii on artificial 
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media in quite low concentration and might prove to be effective in 
patients who are responding slowly to iodides. 

Treatment of Blastomycosis: The therapy of cutaneous blastomy- 
cosis is somewhat different from that of pulmonary and systemic blas- 
tomycosis. Cutaneous blastomycosis without allergy, as demonstrated 
by a negative skin test to blastomycin or Blastomyces vaccine, usually 
heals in a period of months after therapy with iodides and x-rays. 
Patients with positive skin tests often do not respond to their iodides 
or x-rays until they are desensitized. After partial desensitization 
they heal as readily and as completely as those which were not 
originally hypersensitive.*!: 

Pulmonary and systemic cases of blastomycosis show little if any 
improvement after x-ray therapy. The results of vaccines and iodide 
vary with the immunologic status of the patient.’ Patients in good 
physical condition, whose tissues have made some response to the in- 
vading organism as shown by the presence of complement fixing anti- 
bodies, usually respond to iodide therapy. The improvement is slow 
and one to three years of iodide therapy may be required, Patients with 
disseminated systemic blastomycosis who have a relatively high titer of 
complement fixing antibodies and negative skin tests are anergic and 
usually die in two to three months, This group of patients is not helped 
by either vaccines or iodides. The patients who have positive skin tests, 
with or without accompanying complement fixing antibodies, usually 
fail to improve with iodides and their disease may become rapidly pro- 
gressive following the use of iodides. However, if such patients are 
partially desensitized with Blastomyces vaccine and then treated with 
iodides they usually improve as rapidly as the patients who were not 
originally hypersensitive.”* *! 

lodides should not be administered too early to patients with pul- 
monary and systemic blastomycosis who have developed no immunity to 
the organisms since the iodides force a resolution of the granulation tis- 
sue, liberate the organism and induce dissemination.” Patients in this 
group have negative skin tests and negative complement fixation tests. 
They should be immunized with the Blastomyces vaccine; repeated 
courses of vaccine are given until they show either a small positive skin 
reaction or complement fixing antibodies or both. After this indirect evi- 
dence of immunity is demonstrated they respond satisfactorily to iodide 
therapy in most instances. 


| 
J 


790 THE BULLETIN 


Stilbamidine Therapy for Blastomycosis: Sulbamidine is apparently 
a specific drug for blastomycosis. Introduced and used for years in the 
treatment of visceral leishmaniasis or kala-azar it was employed in the 
treatment of blastomycosis by Schoenbach and his associates in 1950." 
We do not use stilbamidine in the treatment of cutaneous blastomycosis 
unless the patient fails to respond to the therapy outlined above. How- 
ever, it is now our first choice in all cases of pulmonary and systemic 
blastomycosis regardless of the immunological status of the patient. 
Stuilbamidine is not a harmless drug and should be administered with 
care. Unlike the sulfonamides and antibiotics, the drug accumulates in 
the tissues and remains for several years. Fresh solutions of the drug, 
diluted in 100 to 300 ml. of physiological saline, should be dripped into 
a vein over a period of one to three hours. Schoenbach gave daily in- 
jections of 50 to 150 mg. for a period of ten days, allowing a rest period 
of ten to twenty days and repeated the course as often as necessary, We 
have given one continuous period of treatment for thirty days. Progres- 
sive improvement has occurred in our cases for two to three months 
after a single period of thirty days of treatment. A new course is not 
indicated unless the organism reappears and the patient develops new 
lesions. ‘This is a new treatment and its dangers and limitations have not 
been evaluated. It is known that evidence of injury to the sensory root 
of the sth nerve may appear three to four months after the drug has 
been discontinued. 

Treatment of South American Blastomycosis: South American 
blastomycosis responds well to intensive therapy with sulfadiazine” 
but the patient may relapse and die when the drug is discontinued. Sul- 
bamidine should be tried as a therapy for this mycosis. 

Treatment of Chromoblastomycosis: Chromoblastomycosis responds 
slowly to months or years of therapy with iodides.** The danger to life 
is negligible and the affected limb should not be amputated. There 1s 
suggestive evidence from laboratory studies that stilbamidine might be 
effective in this mycosis. 

Treatment of Histoplasmosis: Subclinical and mild clinical infec- 
tions with Histoplasma capsulatum require no specific therapy. An 
occasional patient with a generalized infection, including an enlarge- 


ment of the spleen, recovers spontaneously, leaving as a residue a miliary- 


like calcification of the lungs and spleen. Most patients with systemic 
histoplasmosis die of their infection in one to nine months. A few pa- 
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tients with systemic histoplasmosis have recovered following intensive 
therapy w ith ethyl vanillate.** This drug is difficult to administer and 
obviously is not comparable in its effects to stilbamidine in blastomy- 
cosis. 

Patients in reasonably good physical condition who have indolent 
lesions and excessive sensitivity as shown by the histoplasmin skin test 
might recover following desensitization and iodide therapy. Isolated 
re-infection types of lesions which do not respond properly to therapy 
should be excised. 

Treatment of Coccidioidomycosis: Patients with subclinical and 
mild clinical infections with Coccidioides immitis recover without 
specific therapy. Often residual, thin walled cavities develop in the 
clinical cases. If these do not heal in three to six months they should 
be resected by the thoracic surgeon. Most of the patients with dis- 
seminated lesions die in three months to one year but some recover 
spontaneously.” If the patient with a disseminated infection has a 
marked positive reaction to coccidioidin recovery may be hastened by 
desensitization with this product, Actidione* prodigiosin® have 
been used with some success but these antibiotics themselves are quite 
toxic. 

Treatment of Cryptococcosis: The primary lesions in cryptococ- 
cosis (torulosis) may be in the subcutaneous tissue or the skin but occur 
most often in the lungs. The pulmonary lesions may be quite small and 
undetectable clinically or by x-ray. This organism has a great predilec- 
tion for the brain and meninges and often the primary symptoms sug- 
gest tuberculous meningitis, encephalitis or neoplasm. In acute cases, 
the organisms multiply in the tissues without cellular or immunologic 
reactions. Agglutination, complement fixation and skin tests are usually 
negative. A few patients have recovered following treatment with sul- 
fadiazine™ and a few after actidione therapy.’ Some patients with skin, 
pulmonary or bone lesions or with chronic recurrent meningeal symp- 
toms do give evidence of immunological response by having a positive 
agglutinin reaction and /or a positive skin test to their own organism. 
The patient’s own organism must be used for the preparation of a vac- 
cine since there are at least three immunological types of Cryptococcus 


neoformans.” We have obtained good results in patients with skin, pul- 


monary and bone cryptococcosis with desensitization, sulfadiazine and 
iodides when agglutinins and positive skin tests were present. 
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Preatment of Maduronrycosis: Maduromycosis may be caused by 
various species of Nocardia, Actinomyces bovis or a large group of 
hyphomycetes."’ [he therapy depends upon the type of fungus. Nocar- 
dia responds best to sulfonamides, Actinomyces bovis best to sulfona- 
mides or penicillin while the hyphomycetes respond to neither. Stilba- 
midine should be tried for organisms of the hyphomyces type. If the 
patient does not respond to medical treatment in a few weeks the foot 
or leg should be amputated, 

Treatment of Rhinosporidiosis: There is no known effective medi- 
cal treatment for this mycosis. The lesions should be excised."*: 
Treatment of Endogenous Fungus Infections: Moniliasis, aspergil- 
are difficult to 
evaluate. The fungi causing these diseases are those described above. 


losis, penicilliosis, mucormycosis and geotrichosis~ 


‘They may occur as contaminants in cultures, they are often secondary 
invaders and only occasionally the primary and sole cause of the lesion. 
We prepare autogenous vaccines from the culture of the patient and 
test for sensitivity with a skin test. If the patient is hypersensitive we 
desensitize with the vaccine and then administer iodides. 
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PSYCHOANALYSIS AND THE CYCLES OF LIFE* 


GREENACRE 


r of Clinical Psychiatry, Cornell University Medical College 


SiGMcenp Frevp in whose honor we gather tonight was 

i born ninety-seven years ago on May 6th, 1856. Thus it 
~ is still not yet one hundred years since his birth, and ap- 
proximately sixty years since the first publications which 


a © marked the starting point of the long unfolding of his 


research into psychical processes and the development of that branch 
of science to which he gave the name psychoanalysis. Although its origin 
was clinical and arose from the needs of a young physician to understand 
and help his neurotic patients, its scientific searchlight has gone far be- 
yond the demands of therapy alone. Writing in 1929, Freud stated “the 
future will probably attribute far greater importance to psychoanalysis 
as the science of the unconscious than as a therapeutic procedure.” 

It is my hope and my ambition tonight to present in this brief lecture 
a vista of the field of psychoanalysis from a natural history point of view 
and in terms not of the professional psychoanalyst,—be he clinician or 
research man,—but of the informed layman, the journalist, if you will, 
for this is a lecture for the public and not for a seminar. 

My subject is “Psychoanalysis and the Cycles of Life.” By a Cycle 
of Life | mean a period ia which a certain round of events or phenomena 
is completed. In the biological cycles of life it is understood that the 
completed round of events or phenomena is in a fundamental sense pre- 
determined, the pattern of their unfolding is somehow already laid down 
from the beginning, and only the secondary manifestations, the indi- 
vidual traceries upon the basic designs are appreciably variable, though 
important. It will be my effort then to put before you some of the funda- 
mental discoveries of psychoanalysis regarding the cycles of life of the 
human being in their psychical manifestations and especially the signifi- 
cance in these of the interplay of the unconscious and the conscious 
forces in our activity. 

1 would think, in a pictorial simile, of the individual life span as like 


* The Freud Anniversary Lecture of the New York Psychoanalytic Institute Delivered at The 
New York Academy of Medicine, May 6, 1953. From The New York Hospital and the Department 
of Psychiatry, Cornell University Medical College, 
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a great bridge of many arches, extending from the first fertilized egg 
cell of its inception out through time and space, until it comes to an end 
in death. It increases in physical size and strength most rapidly during 
the early part of its course, remains relatively stationary in structural size 
for the middle and greater part of its span, and then gradually is dis- 
rupted until it finally becomes no longer usable. But the constituent 
arches, or secondary cycles, of this miraculous life span are not identified 
and regularly placed subdivisions,—like so many evenly rhythmed de- 
cades, such as a mechanical engineer might contrive, Fach has, rather, 
its own organic length and proportions, not changed very basically by 
differences in outer conditions, but recurring with the same regular 
unevennesses in each new life’s construction, Actually such a simile 
cannot be guite sound, for one cannot accurately compare something of 
inanimate structure to an organically living structure,—and the bridge 
of life does change,—is not so completely fixed as my picture would indi- 
cate, but evolves as all biological formations do,—but the process of 
change in structural relationships is so slow that for practical purposes 
we may use this diagrammatic representation. 

Most of us accept the principles of biological evolution and_ see 
in the development of any individual creature some recapitulation of 
the history of its biological ancestors. They may be observed most 
strikingly in that intensely compressed historical review, in intrauterine 
life; not only because the kaleidoscope of anatomical development 
here moves so rapidly in its approximation of a repetition of biological 
history, but also because intrauterine life is—relatively speaking—more 
protected and evenly sustained, i.e., freer from encroaching environ- 
mental stimulations, which produce immediate responses blending with 
and masking the underlying biological developmental patterns or 
rhythms. It is our belief, however, that these fundamental phases or 
cycles of development throughout the entire life underly certain nodal 
problems of our psychological and emotional life: they form the central 
points or cores of strength and of strain which influence both psychic 
and physical struggles. They are then the common growth axes which 
under certain conditions produce neurotic developments whether these 
are expressed largely in psychic or in somatic forms. 

‘Two main cables of life may be described in the aggressive and the 
sexual instincts of man,—which were called by Freud the Death and the 
Life Instincts. It may at first seem paradoxical to think of a death 
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instinct, This conception is based essentially on the question of whether 
or not death is a natural process (excluding death from violence, accident, 
or parasitic invasion), a condition the expectation of which is laid down 
from the very beginning and toward which life inevitably moves. 
It is a conception which arouses much questioning and is not readily 
accepted, possibly partly due to our resistances to the thought of 
death itself and to our powerful conceits concerning our abilities to 
control our own fate. Looked at from another angle, we may see that 
growth itself in its mighty expansiveness would seem to lead inevitably 
by its very force to an ultimate destruction of the organism. Yet the 
instinct of aggression (growth-death) does not ordinarily exist alone but 
is combined with the also powerful sexual instinct. It must be empha- 
sized that by the sexual instinct is meant not only the strong specialized 
drive which brings people together in genital union, but rather that total 
mass of physical and emotional attractions between human beings caus- 
ing them to seek out one another in any number of different forms of 
contact: the demand for relationship with other human beings and the 
abhorrence of loneliness. Indeed it seems that the pull of the sexual 
instinct deflects some of the destructiveness of untrammelled growth and 
aggressions, utilizing them rather in the interest of pleasure, satisfaction, 
and reproduction,—leading then to a biological eternal life. In this way 
the force of the death instinct does temporary service to individual life 
and the continuation of the species, but ultimately gains the ascendancy 
in the death of the individual. 

Perhaps the fact that isolated and emotionally abandoned infants, 
unwarmed by interested human contact, tend to sicken and to die early 
even when given adequate food and mechanical but impersonal care, 
is an indication of the power of the death instinct when untamed by 
combination with the sexual instinct. 

In the process of evolution man rises to an upright position, and de- 
velops a more complicated brain and central nervous system than other 
animals. He develops not only the intelligence of some other animal 
species based on the perceptual use of experience plus an ability to vary 
behavior by this experience rather than remain confined in the rigid 
but complex behavior on a pure instinct basis, such as is seen in the highly 
complicated social lives of some insects. Over and above this form of 
intelligence, he develops the capacity for reason and imagination. He has 
an ability for conceptual thinking, and symbolization, a capacity to ex- 
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periment with general ideas and to form variations not by chance alone, 
but by definite selection, He develops his voice, not merely as a sexual 
call or in another expression of emotion, but in that complex and enor- 
mously economical form of language, permitting contact and communi- 
cation with myriad subtleties and adaptations. All in all, man’s develop- 
ment of intellect and reasoning permits him a greater mastery of behavior 
than is true in lower animals, In that he is no longer so dependent on 
purely instinctual patterns of action or on automatic reflex reactions to 
adventitious external stimuli, he becomes at once both more controlled 
and more nearly a free agent, capable of choice and judgment. “The 


inner aspects of behavior—experimenting, learning, thinking, feeling 


and willing, come to count more and more.””* 


But man, with all this marvellous development of intellect, imagina- 
tion and reasoning is sll an animal, carrying the force of his animal 
heritage with him,—a fact which he, in his pride, sometimes forgets or 
turns away from. And whenever he ignores this part of himself and sees 
himself not as the total animal-man, which he is, with biologically driven 
pressures as well as cerebral controls, he becomes increasingly vulnerable 
to internal tensions and strains which may on occasion affect the har- 
mony of his life and activity. 

Shakespeare, in “As You Like It,” puts the ages of life this way: 

“One man in his time plays many parts, 

His acts being seven ages. At first the infant, 
Mewling and puking in the nurse’s arms. 

And then the whining school boy, with his satchel 
And shining morning face, creeping like snail 
Unwillingly to school. And then the lover 
Sighing like furnace, with a woeful ballad 

Made to his mistress’ eyebrow. Then a soldier 
Full of strange oaths and bearded like the pard, 
Jealous in honour, sudden and quick in quarrel, 
Seeking the bubble reputation 

Even in the cannon’s mouth. And then the justice 
In fair round belly with good capon lined, 

With eyes severe and beard of formal cut, 

Full of wise saws and modern instances; 

And so he plays his part. The sixth age shifts 
Into the lean and slipper’d pantaloon, 

With spectacles on nose and pouch on side, 

His youthful hose, well saved, a world too wide 
For his shrunk shank; and his big manly voice, 
Turning again toward childish treble, pipes 

And whistles in his sound. Last scene of all, 

Is second childishness and mere oblivion, 


Sans teeth, sans eyes, sans taste, sans everything.” 


* Thomson, J. A. Outline of Science, New York, Putnam, 1922, vol. 1 
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We would not follow exactly the ages of man, so unsurpassingly and 
tersely described by Shakespeare, although in a general way the biologi- 
cal subdivisions are similar, We, too, would speak of seven periods, or 
seven cycles in the human life which have characteristic and specific 
impact on man’s psychobiological development: 1) the prenatal period, 

Le., period from conception until birth; 2) the period of infancy ¢x- 
tending roughly from the time of birth until about the age of five; 3) 
the period of childhood from five until puberty—approximately at the 
age of twelve; 4) the period from puberty until maturity—1e., adoles- 
cence, roughly twelve to twenty-one; 5) the period of maturity, which 
comprises the span of active fulfillment in family and personal emotional 
ties, and in work achievement, 6) the era of involution, which we may 
place roughly as from the late forties into the sixties with great individual 
variations; and finally, 7) the period of old age. 

It will be noted that the farther from conception we get, the greater 
are the individual variations in lengths of the cycles and the lesser is the 
rate of growth. Thus the period of prenatal development ts quite regu- 
larly nine months long, and when birth does occur before this nine month 
period has been completed, the baby is not yet really in a developmental 
stage to be born,—from the infant’s angle such premature birth is an 
accident, rather than a developmental achievement. This first, or intrau- 
terine, cycle of life differs from all later ones in that there is no fetal 
psyche or emotional life per se. Further, in the fetus, completely sur- 
rounded as it is by the mother and completely in contact with her, the 
most amazing speed of growth occurs,—with so astounding an increase 
in size and weight, that there would be a veritable explosion if this force 
of growth were independent of the organizational pulls laid down by 
the already determined history of the species,—an organization which 
prepares the fetus for separation from the mother and the beginning of 
the long journey of life, often spoken of as one of “independent” life. 
This independence is, however, illusory, for with the gradual relinquish- 
ing of first the physical and then the special emotional ties to the mother, 
there is, inevitably, a reaching out emotionally to other human beings. 
There is, it seems, no real independence but death. 

It was the discovery of Freud that the emotional patterns of any 
individual adult life are but repetitions (somewhat changed by growth) 
of earlier patterns, the main outlines of which have been laid down by 
the experiences of the first years,—especially in the period of infancy 
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up to the age of five to six, We can accept quite readily the idea that 
certain physical experiences may affect our entire later physical well- 
being, either protecting us somewhat or predisposing us by creating 
special areas of weakness and susceptibility, but it is much harder to 
realize that the emotional experiences of the first years leave permanent 
imprints, whose force is felt in the very organization of the growing 
psyche creating definite tendencies to action even though the conscious 
memory of original experiences is lost. Indeed, we may say that the 
memory is retained and expressed in its very effect on the psychic 
organization,—rather than being subject to conscious recall. No experi- 
ence is totally lost to the individual, and insofar as it exists only in the 
organization of the psyche and not in the forefront of our awareness, 
it is unconscious. It then exerts an organizational pressure, not specifically 
challenged by judgment, choice or reason. Insofar as it remains conscious 
or can be made conscious, it may be more clearly possessed and appre- 
ciated by us. In no period of life as much as in that of infancy up to the 
age of five, are so many experiences officially “forgotten,” L.¢., unconsci- 
ous, Freud’s discovery of the importance of this early period was ex- 
tremely upsetting to the more generally accepted idea: that what the 
child does not remember is permanently gone and cannot possibly have 
any effect upon the later life. Indeed, it used often to be thought that 
it was much better if suffering occurred earlier rather than later in child- 
hood on the basis that the earlier such bad experiences occurred, the 
more they were disposed of through being forgotten. 

In this first period then of infancy, the rate of physical growth, com- 
pared with that of later life, remains exceedingly high, though not at any 
time at all approaching the rate of weight and size increase which has 
been true before birth. Certain organs or systems of organs develop more 
rapidly than others. These variations in developmental processes depend 
not so much on the individual needs of any special child, and not even 
entirely upon the common needs for most children at any given age, 
but predominantly upon the historical needs of the whole ancestry of 
these present children, which have already become knit into the regular 
organizational pattern of the given period of life. For biological develop- 
ment, like much of human law, in its organization rarely keeps abreast 
of the current demands, but enjoys some degree of conservative lag, and 
is constantly being jostled into new variations by rebellious individuals, 
who sometimes produce improvement and sometimes only strain. 


Boker 
thy 
ae 


802 THE BULLETIN 


To return to the situation of the infant under five, he undergoes a 
prodigious functional development and makes rather amazing strides 
toward his quasi-autonomous later life. Within the first year to eighteen 
months he has generally withdrawn from the exclusiveness of his partner- 
ship with his mother, his muscles have developed to an extent that he 


first sits up and then rises to his feet and walks; he has erupted a fair 


mouthful of teeth and is no longer content only to suck but must chew 
also. He has developed his crying and his laughing into specialized forms 
of communication and has in most instances begun to talk. It is impossible 
to enumerate in this short space, much less to describe, the enormous 
functional development of the infant in these early months. Most im- 
portant, however, is the fact that in the increasing and inevitable break- 
down of the mother-infant partnership through the very laws of growth, 
the infant becomes definitely aware of others as well as the mother or 
series of mothers who feed and tend him. He differentiates one individual 
from another and has an increasing awareness of himself too, as one 
among the group. The beginning of this individuation and awarenesses 
probably occurs largely through body sensations,—changing stimulations 
from the outer world of things and people as well as from the sensations 
arising from within his own body,—stimulations and sensations which 
delimit the sense of the body itself and contribute to pleasurable or un- 
pleasurable awarenesses of the self and of others. While the first attach- 
ment has been to the mother, largely on an alimentary-and-olfactory or 
skin-and-body warmth contact with her, these primitive infantile love 
pleasures are somewhat sacrificed or crowded into a less conspicuous 
area by the very maturational processes going on within the body. Re- 
liance on the mother as the source of body comfort and pleasant relaxed 
satiety gives way to a greater development of pleasure in the functioning 
of the body itself and gradually in the comparative awareness of other 
bodies as well, with imitativeness and rivalry gradually offering spurs 
to effort, Mastery of speech, walking, coordinated movement—in which 
the special senses play a conspicuous part—and finally the relatively 
secure control of excretory functions, all furnish their portion of gratifi- 
cation,—satisfactions which, arising largely from bodily activities, still 
are generally not experienced fully in solitude. In their very exercise 
they contribute to the communication and relationship with others. 
The development of a sense of time and space is an extremely im- 
portant product of maturation,—dependent perhaps upon the increasingly 
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strong awareness of inner rhythms of the body,—as in hunger, sleep and 
excretory needs, but also in the rising to an upright position with a new 
orientation to space, marked further by that combined appreciation of 
time and space which is a regular accompaniment of walking. Naturally 
this too is dependent upon development of vision and hearing as well 
as upon the increasing muscular strength and neuromuscular maturity. 
It may be important, however, to recognize that with the awareness of 
time and space comes the early appreciation that one thing may definitely 
and regularly follow another,—the very dawn of both reason and morals, 
with this primitive sense of cause and effect. Memory, not only as recog- 
nition but gradually as fantasy and anticipation, ts a corollary. 

It may be well next to mention the further development of the sexual 
love life of this infantile stage, the recognition of the existence of which 
has offended so many. Soon after birth there is some increased develop- 
ment of the special organs, assigned to the later pleasures and responsi- 
bilities of sexual functioning. While the genital organs show from the 
first some capacity for stimulation and response, these early responses 
seem to serve a somewhat different function from the fuller more sus- 


tained awareness and response of which the infant is capable at about the 
age of four or five. It is important, however, that this sexual awareness 
which occurs quite regularly at this period is not merely an isolated and 
meaningless phenomenon, but is actually associated with feelings first of 
self-awareness and then of ambitious tenderness, generally toward the 
parent of the opposite sex. Whereas the earlier relationship has been 
one of oral gratification (dependence on being fed) or of body contact 
pleasure with one or both parents, the occurrence of some miniature 
sexual love toward the appropriate parent—and who else is there so uni- 
formly at hand to be the recipient—seems to arise rather regularly, de- 
pendent upon three conditions: 1) after there has been sufficient body 
awareness so that the child actually realizes that there are two sexes and 
is aware to which sex he belongs (a stage of body sophistication gen- 
erally attained at about the age of three); 2) sufficient maturing of the 
nervous system to consolidate the sensory susceptibility of these special 
genital parts of the body; and 3) the presence of an appropriate and 
interested parent to be the recipient of these infantile longings, Major 
variations in any one of these conditions—and the third is likely to be 
the most variable—will naturally somewhat impede or distort the de- 
velopment of this regular progression of affairs, but under most circum- 
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stances it is part of and the last major event of the second cycle of life. 
Naturally the child’s love affair at this time cannot be compared to an 
adult love affair,—to which, however, it is a precursor. The full exercise 
of sexual functioning is not yet possible and the little one’s small-scale 
play for the desired parent and rivalry with the parent of the same sex 
is doomed in most cases to disappointment and failure. It is doomed not 
only by the attitude of the parents, but by the very non-cooperation of 
the physical development in the next stage or cycle of life. Still, the 
intensity with which this attachment develops, and especially the nature 
of its termination by fear or frustration,—or the failure of the latter, 
sometimes through overly strong reciprocation by the parent,—all these 
exert a powerful influence upon all versions of sexual awareness and 
attraction experienced in later years. 

Whether or not this early period of susceptibility to sexual attraction 
represents an earlier biological and social stage when mating did occur 
within the family and under developmental conditions which, according 
to our present standards are, to say the least, immature, must remain 
somewhat a matter of speculation. But that such a stage of rise of sexual 
interest directed toward another person and experienced not merely as 
a pleasure stimulus of the own body occurs, as part of the predetermined 
cyclic development of life, is evident from the careful life studies in 
which the unconscious pressures as well as the conscious motives may 
be investigated, 

If so much time has been spent upon this expanding infantile cycle. 
it is because this period furnishes to an extraordinary degree the basic 
models on which later important emotional relationships will be fash- 
ioned, Many events which are considered by the adult individual either 
to be the result of his own free choice or on the other hand to have 
resulted from the merest current chance may be found on investigation 
to have important elements determined by these early events which the 
adult has long since “forgotten” and of which he is therefore unconscious. 
Not only are the unique configurations of early emotional relationships 
sometimes amazingly repeated, but many character attitudes have their 
inception then, not only by direct repetition of tendencies established 
early but also by counter r attitudes directed against early tensions and 
suffering. These may be effective, or may be built up in strong reactive 
tendencies, helpful at first, but sometimes too rigid and constricting to 
accommodate the changing conditions of continuous growth. They 
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influence the range, the pliability and even the nature of personality 
attributes of later life. It is not intended to imply that all character or 
personality formation is laid down in these first years after birth, but 
certainly that essential nuclei do develop then which are the foundations 
of the later development. 

The phase or cycle of life following this (that from five to puberty) 
is fundamentally different. Superticially we may not be at once im- 
pressed with this, For the first part of this era, from five to about ten 
years of age, shows no dramatic or radical physical changes or functional 
developments such as have characterized the prenatal and the infantile 
cycles. The infant is now a child, developing at a fairly steady and con- 
sistent rate of growth, He has, under ordinary circumstances, become 
well established in fundamentals of his own body configuration and 
functioning. He knows his own sex, his age, his name, his family and 

various and sundry things about himeclf and them. His identity is pretty 
well established in his own eyes, as well as in the records. He may have 
experienced quite a bit of suffering, separation from parents or even 
impact with birth and death, depending upon the unique events of his 
individual fate, but these wisdoms are not inherently laid down in his 
own genetic unfolding. He remembers now—in a way that he can com- 
municate—events of quite a span of the past, and anticipates with fantasy 
possibilities of the future. Interestingly, not only is there this relative 
stabilization of the body, but there is less discrepancy between the two 
sexes in size and weight and to some extent in interests than at any other 
time of the active life. 

With the fundamental groundwork of physical development and 
basic emotional experiences laid down, this period from approximately 
five to ten is one then of marked intellectual expansion. It is the golden 
time of exploration in which the child learns to read and write and 
applies these tools to open up enormous vistas of further knowledge. 
Inevitably he leaves the narrower limits of his family circle and enters 
into a small sized social life with contemporary rivalries and competition. 
There is during this time a lessened degree of sexual-emotional tension, 
probably corresponding to the relative quiescence of the generative 
organs themselves. Although in some children in whom the infantile 
period has been unduly chaotic, the sexual interests may actively con- 
tinue, these seem to have less the effect of crystallized emotional pattern- 
ing and to take on more of the general exploratory quality which is so 
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characteristic of the entire gamut of activity of this time. This period 
between the heightened sexual interest of the five year old and the 
sharpened recurrence of the sexual drives at puberty has been referred 
to as the latency period, because it is a time of relative abeyance of these 
special body drives, and the energy is free for investment in learning 


and for the reinforcement of early values, habits and ideals. We might 


rather approximately say that just as the early personality traits have 
the outline of their origin in the first five years, based on the appetites, 
controls, and vicissitudes of the unfolding of the body functioning, and 
the emotional reactions within the family, this latency period is one of 
solidification and extension of controls, aims, and even ambitions, finding 
their roots in the social milieu. By some investigators this period has been 
looked upon as not a true biological stage, but one due to cultural influ- 
ences and determinants. Considering, however, the total curve of growth 
and the development of organ systems within the body, we would con- 
sider that the relatively even character of the body drives during the first 
three quarters of the period may mean that this very biological and 
somatic equanimity is what makes the enormous intellectual and cultural 
interest possible. 

During the /ast quarter of the cycle between five and twelve to 
thirteen (puberty) the relative stability seen in the regular increase in 
height and weight cach year is again disrupted, by the premonitory 
changes in the body which will reach a crescendo in the climactic 
changes of puberty, and mark so very sharply the further differentiation 
between the sexes. As early as nine to ten, children of both sexes become 
aware of the incipient changes in their own bodies,—obvious in the be- 
ginning development of secondary sex characteristics which alert the 
child to the imminence of the further changes to come. This is coincident 
in time with the increased hormonal activity which precedes the grosser 
pubertal body changes. Whether due to this or just to the influence of 
the awareness of the already achieved development of siblings or friends 
who are a little older, many children at this time seem to go through a 
time of renewed trial of sexual activities and or a strengthening of the 
bulwarks against the temptations and distresses attending these. What 
is striking and noteworthy, however, ts that such incidents or experi- 
ences, although seeming to occur as the result of external circumstances 
or the flings of fate, are on closer inspection quite frequently found to 
be repetitions of earlier quite similar experiences, which have occurred 
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in the four to six year period. The child does not consciously know 
that he is testing out again an old experience, for the conscious memory 
is no longer with him. But the memory traces present in tendencies to 
act or react in certain ways where there is the slightest similar situation 
to evoke them, bring out the former pattern combined now with the new 
situation which has been in part reminiscent of the old but may add new 
elements of its own. It is not possible to say how frequent is this repeti- 
tion in actual behavior of the specially constellated pattern from the late 
infantile period,—but it seems certain that in many children where the 
actual behavior ts not brought into play the fantasies of this period begin 
to pick up those which have been pretty much inactive for several years. 

The changes of puberty initiate the cycle of adolescence,—which 
literally means the growing into adulthood. Now the most decisive body 
changes occur, with marked differences between the sexes. Puberty is 
ushered in by general body growth, and specifically by special growth 
of the generative organs. The spectacular appearance of the menstrual 
flow in girls and of the increased capacity for ejaculation in boys an- 
nounces the approach of that degree of biological maturity which makes 
parenthood possible, But the discrepancy here between biological poten- 
tials and other elements of the personality maturity now becomes strik- 
ingly evident. Simply put, boys and girls in their early ‘teens can produce 
children, and in some localities do so. But under most conditions of 
complex living, they are not really ready to do so. The greater diversifi- 
cation and flexibilities of living demand a longer period of education and 
semi-dependency, and the period of preparation for independent living 
is relatively longer im man than in any other species. This discrepancy 
between biological drives and possibility of their fulfillment with result- 
ing inevitable frustration is much more obvious in adolescence, though 
not so great as the similar discrepancy in the five year old, where frustra- 
tion is so preordained, and so painful that it is mostly forgotten. 

The discrepancy between the biological drives and the socio-economic 


demands of life is further complicated by the uneven development be- 


tween the sexes,—since girls mature physically, socially and intellectually 
as much as a year or two before boys,—and it is only at about fifteen that 
the weight and age superiority of the boy reasserts itself. ‘These various 
unevennesses of development tend to create situations of inner tension 
and strain as well as conflicts with the outer environment. The sudden 
spurts of growth in themselves sometimes occur so abruptly that the 
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young person cannot assimilate his own change of size and body contour 
quickly enough and feels strange, ill-at-ease and awkward, with the 
inevitable accompaniment of heightened sensitivity. Under these circum- 
stances then, inconsistent behavior and even the appearance of seemingly 
contradictory character traits occur, especially with rebellion against 
elders and conservatism toward contemporaries. If there have been too 
strong emotional ties to the parents at the end of the infantile period, 
these are re-aroused by the new sexual and aggressive awareness with and 
following puberty. The special fears and the hostilities resulting from 
them as well as the direct revival of infantile emotionality itself amalga- 
mates with or runs in opposition to the efforts of the adolescents to find 
new relationships with contemporaries and new outlets for expanding 
energetic ambitions for the future. It is the brink of the time when many 
young people begin an occupation or a career and have practical evi- 
dence of incipient economic independence. There is increased drive and 
activity in all departments of life, but these are not generally smooth 
running and harmonious. Consequently this cycle appears character- 


istically as a chaotic one, settling down toward its end when it merges 


over into maturity, marked more by a legal sign post than by any sharp 
physiological one—such as indicated its beginning. From the range of 
vision of the “settled” adult it is hard to realize how unavoidable much 
of such seeming adolescent disorder is, and how it is part of the inevitably 
uneven development of this biological era. It seems anything can happen 
and sometimes almost anything does. Perhaps quiet passive compliance 
indicates a more serious disturbance at this time, however, than obvious 
disharmony —since it implies a failure of response to, or too great a fear 
of the expanding drives which must be a regular accompaniment of 
coming of age. 

We have spent this amount of time sketching the course of the first 
slope of the bridge of life because it is with the recurrence of the patterns 
of these cycles leading to maturity that the psychoanalyst must largely 
concern himself. In the stretch of maturity, roughly between twenty 
and fifty, the complex mesh of life’s drives may appear in three sets of 
related dynamic patterns sometimes running parallel, always touching 
and most frequently interweaving in various new intricacies and firm- 
nesses. For the adult now generally marries, becomes one of a pair and 
presently of a new family group. Not only does marriage itself mean a 
new kind of identity, or modification of an old one, through the multiple 
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interactions between the pair; but with the establishment of a family, 
resonances are multiplied at least to include three generations. In becom- 
ing a parent the individual begins to assume some of the identity of his 
own parent (or in the negative to react against it); he is still himself 
carrying with him a varying load of incompletely resolved tensions and 
potential anxieties from his own infancy and childhood; and through 
his own children he begins to relive both conscious and unconscious 
repetitions of these, as they combine with the new identity of this next 
generation, It is not infrequent for life patterns of attitude, interest, am- 
bition—and sometimes even specific fears or other symptoms to be trans- 
mitted from generation to generation in this way by the marvellous 
medium of emotional identification. To the uncritical observer, the 
result might appear as a true biological heredity, a state of affairs which 
has its own economical gains as well as liabilities. 

It is in this cycle of maturity that psychoanalysis as a technical 
therapy is most available and generally most useful, and is increasingly 
sought for those disturbances designated as neuroses or personality dis- 
orders which arise from the unduly severe intensification and combination 
of repetitive emotional patterns, thus seriously impairing the individual’s 
effectiveness. 

Understanding based on psychoanalytic principles may be of direct 
and invaluable service, whether in the formal education of schools or 
the informal educational influences of less organized groups and social 
contacts at any time in life. But as a concentrated therapeutic method, 
it is most effective during the period of greatest individual autonomy 
and under conditions where elasticity of responsiveness has not been 
lost and patterns of behavior and attitude have merely crystallized rather 
than ossified—where there is still expectation of years ahead. Then release 
or realignment of inner unconscious pressures, achieved only at the 
expense of time and suffering during the course of analytic therapy, may 
reasonably lead to greater fulfillment and less distortion of life’s satisfac- 
tions than has previously been true. 

In the involutional cycle, by which I mean that period succeeding the 
long stretch of fullest adult life, there is a gradual recession of both sexual 
and aggressive drives. Just as at puberty the onset of menstruation in the 
girl and of ejaculatory ability in the boy are visible, tangible evidences 
of body change and tend to focus attention on the growing body and 
emotional capacities,—so in involution the cessation of menstruation 
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accompanied by the loss of the propulsion of the menstrual rhythm, 
and the less decisively experienced but equally important reduction of 
libidinal pressure and potency in the male mark a sense of loss and 
restriction, causing a review in reverse of the expectations and ambitions 
of adolescence and young maturity. Consequently these reductions, felt 
as clear and real threats to the fullness of life again arouse the old reac- 
tions to similar threats from the earlier eras, and combining with the 
actual limitations of the future give rise to states in which disappoint- 
ment and regret may play overwhelmingly large parts. Great individual 
variability exists, however, in the speed and extent of involutional 
changes. Consequently particularly in the earlier part of this era, psycho- 
analytic treatment may be useful, depending upon the special indication 
and conditions attending it. 

In the final cycle of life—old age or senescence, the aged are entitled 
to conserve that rest and special equilibrium which the ebbing of life’s 
drives may permit, a period then in which memory becomes more an 
indulgence and less of a pressure. 

We shall make no effort in this presentation to deal with psycho- 
analysis as a technique of therapy, beyond emphasizing that its goal 
is to increase the genuine self-possession, by loosening the constricting 
tensions of the past, and thereby delivering the present more nearly 
into its own, It is a method through which current attitudes are modified 
through making the individual conscious of the special precipitates of ex- 
perience no longer remembered by him—converting one kind of memory 
capable of unknown pressures of its own into a form more clearly 
recognizable by the person and less likely to produce direct action. In 


doing this, both individual choice and its corollary, responsibility, are 


increased, Thus, in the very process of delivery and re-experiencing of 
these out-dated disturbances, a release of energy and a new alignment 
of forces within the individual occur, Its fundamental principles are 
relatively simple, but their therapeutic application is unusually exacting 
and painstaking. 

I would especially stress again, that valuable as psychoanalytic 
therapy is in the handling of neurotic disorders, it would still seem that 
its greater and wider contribution lies in its research value and the new 
dimension of understanding which it has given in problems of human 
behavior,—whether in the fields of psychiatry, psychology and medi- 
cine, or in related fields of sociology, education, and even literature 
and history. 
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Some Clinicopathologic Aspects of Muscular Dystrophy 


Martin G. Nersky' 


Montefiore Hospital 


Three problems were discussed. The first 
dealt with the occurrence of lesions in the 
myocardium in systemic cases of progressive 
muscular dystrophy. Alterations of the my- 
ocardium comparable to those encountered 
in skeletal affected by dystrophy 
were found in eight of fourteen cases. Clin- 


muscles 


ically most patients did not exhibit evidence 


of cardiac disorder, but arrythmias and 
tachveardias may occur and a few may go 


The 
the heart may be as large as 600 gm. de- 


into congestive heart failure. size of 
spite the absence of hypertension, 

The second part dealt with the specific 
involvement of the extraocular muscles by 
dystrophy. A family was encountered in 
which ptosis and external ophthalmoplegia 
first were noted at about twenty vears of 
age. There was no diplopia and the disease 
The 
first patient affected by this disorder died 


progressed slowly over many vears. 
and was autopsied; this made possible ex- 
for the time of both the 
central nervous system and the extraocular 
muscles, 


amination first 


There were no abnormalities of 
the motor nuclei of the ocular complex, but 
the muscles themselves were characteristic- 
ally dystrophic. This male patient had two 
sons who have been affected by the same 
disorder without evidence of involvement 
of muscles elsewhere in the body. A. third 
generation may possibly be affected in this 
family. The question of “chronic progressive 
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nuclear ophthalmoplegia” was reviewed and 


the conclusion drawn that these cases are 
instances of ocular myopathy. The isolated 
occurrence of ocular myopathy demonstrates 
that striated muscles may be involved se- 
lectively; cardiac myopathy demonstrates 
that any striated muscle may be affected. 


occurrence of dystrophy late in life 


final discussion had to do with the 
past the 
age of thirty years. Appropriate cases were 
considered, Reliably reported cases of dys 
trophy have occurred as late as the seventy 
seventh year of life. The schemes of classifi 
cation of dystrophy were reviewed with par 
ticular emphasis on the over-simplification 
inherent in them. It was shown that dys- 
trophy may affect any group of striated 
muscles proximally or distally, focally or 
in widespread fashion, may occur in either 
sex, may be sporadic or familial, and may 
begin in any year of life from infancy to 
old age. It was emphasized therefore that 
the dystrophies form a wide clinical spec 
trum. Many cases may fall into convenient 
slots but variations may be great. 


DISCUSSION 


ADE T. MILMORAT: I should like to 
congratulate Dr. Netsky on his informative 
talk. I believe Eulenburg and Cohnheim’ in 
1865 were the first to study the heart in 
muscular dystrophy, but demonstration of 
actual involvement of the cardiac muscle 
had to await the observation of Ross? who 
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found atrophy of the fibers, and increase in 
the interstitial connective tissue in the heart 
of a boy aged twelve years, Many observa 
tions have since been made indicating that 
the occurrence, in the heart, of lesions re 
sembling those seen in the skeletal muscles 
is not rare in muscular dystrophy. Evidence, 
other than histopathologic, of cardiac in 
volvement, includes tachycardia, an absence 
of the decrease in pulse rate that occurs in 
normal subjects during sleep, and changes 
in the electrocardiogram.” * How ver, actual 
complaints referable to the heart are un 


usual, and cardiac failure is seen infre- 


quently. The limited activity of patients in 
the advanced stages of muscular dystrophy 
likely to 
eceur, probably is a factor contributing to 


when cardiac changes are most 
this infrequency of obvious cardiac symp 
tons, 

In our preoccupation with the extensive 
that 


skeletal muscles, many of us are apt not to 


degenerative changes occur in” the 
consider the lesions in the myocardium, Dr. 
Netsky’s convincing demonstration is im- 
portant in emphasizing the extent to which 
the heart muscle may be involved, and the 
frequency with which these changes may 
We do not the 


basis of the degenerative changes or why 


occur, know biochemical 
one type of muscle is more extensively in 
than the We do that 


there are certain biochemical differences in 


volved other. know 
these two types of muscle, but whether these 
related to the dif 


ferences in the extent of structural involve 


chemical ‘ifferences are 
ment in cardiac and skeletal muscle can be 
only a matter for speculation for the pres 
ent. For example, the concentration of cre- 
atine in normal human striated muscle is 
about 400 per 1 


in cardiac muscle, and considerably less in 


my. yrams; it is lower 


smooth muscle. Degenerative changes are 
most pronounced in the striated muscle, less 
in the cardiac muscle and it is questionable 
whether they occur in stmooth muscle, 

1 should like to emphasize what Dr. Net 
sky has said regarding the usual clinical 
course of muscular dystrophy. While the 
first manifestation of the disorder may be 
weakness and wasting of a few muscle 
groups, the process almost always extends 


and eventually involves most of the muscles 


of the body. An exception to this rule may 
he seen in certain patients with the facio- 
scapulohumeral type of the disease in whom 
weakness of a few muscles of the face or 
shoulder area may for many vears or even 
life 


evidence of 


for the entire span of the individual 
be the this 


Davidenkof® reported on the occurrence of 


only disorder, 
abortive forms of muscular dystrophy with 
wasting in isolated muscle groups or with 
congenital absence of one or more muscles, 
Other 
children of these persons, had typical mus- 


members of the family, and often 
cular dystrophy that was progressive. 

Of particular interest was the description 
of the family with muscular dystrophy lim 
ited to the extraocular muscles. | have not 
seen any such families among the very large 
series of patients observed by us. 

One disorder in which the manifestations 
may be multiform, but in which only one 
or a few changes may be present for many 
years or even during the entire life of the 
individual, is myotonia atrophica, The mani 
festations include muscular wasting, often 
first seen in the sternocleidomastoid muscles 
and in the muscles of the face, myotonia, 
ptosis, bilateral cataracts, bradycardia and 
testicular atrophy. Most of these abnormali- 
ties tend to increase. For example, the mus 
cular wasting may become generalized, but 
decrease as the muscular 


myotonia may 


atrophy advances. It is not unusual to ob- 


serve in the families of patients who exhibit 
all of these changes other members in whom 
limited muscular wasting or myotonia alone 
may be present. Of special interest is the 
occurrence of cataracts as the only manifes 
The 


characteristic type and is best demonstrated 


tation of the disease cataract is of 
by slit lamp microscopy. It is of interest 
that in the family described by Dr. Netsky 
myotonia or other symptoms of myotonia 
Were 


microscopy 


atrophica were not demonstrated. 


cataracts seen by slit lamp 
Inheritance might have been by a dominant 
factor. This type of hereditary transmission 
is seen in the facioscapulohumeral form of 
muscular dystrophy, whereas in the pseudo- 
hypertrophic form of childhood, inheritance 
by a sex-linked recessive factor is generally 
the rule. 

Dr. Netsky’s remarks on classification are 
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important. I agree that there often is over- 
classification, and a number of vears ago, 
as a reaction to this, | grouped all types of 


the disease together into one large unit 
under the name “muscular dystrophy.” 
However, « useful purpose actually 


served by our recognition of these difficult 
types. These different forms of the disorder 
have certain characteristic clinical features, 
e.g., pseudohypertrophy as an outstanding 
feature of the pseudohypertrophic form, 
weakness of the facial 


and muscles as an 


early change in the  facioscapulohumeral 
form, often preceding by many years onset 
of wasting in other muscles. Moreover, in- 
differ in 
these different forms. Thus, the classifica- 


heritance and the clinical course 


tion into these commonly recognized types 
may be of aid in diagnosis and prognosis, 
but in our present state of knowledge this 
classification should not imply any funda 
mental difference in pathogenesis. 

While muscular dystrophy usually begins 
early in life, it is not rare to observe pa 
tients in whom symptoms first were noted 
after the ages of forty or fifty and in whom 
the findings on all examinations and tests are 


identical with those of other forms of 
muscular dystrophy. We have designated 


these cases as “muscular dystrophy of late 


onset.” None of our patients gave evidence 


of inheritance of the disease. The clinical 


course often is other 


hand, it may be very rapid with complete 


slow, but, on the 
infirmity in a year and termination in death 
within two years. It is important in’ con 
sidering this group of patients, to keep in 
mind that myositis may simulate muscular 
dystrophy, Pain, tenderness and fever may 
be absent, and muscular wasting may be 
masked by Although the 
edema may not be demonstrable on clinical 


diffuse edema. 


examination, the considerable reduction in 
the urinary output of creatinine often ob- 
served in these patients will indicate ad 
vanced muscular atrophy. In other words, 
rapidly advancing muscular wasting without 
diminution in gross volume should suggest 
the presence of edema. Edema is not a 
feature of muscular dystrophy, but is of 
common occurrence in myositis. Cardiac le- 


sions striated 


those in the 
muscles are not uncommon, 


resembling 


In brief, one may say that in most in- 
stances classification is relatively easy, but 
many patients cannot be grouped as having 
of the generally 
the disease. The process is one that may 
affect any or all of the skeletal muscles; the 
veardiac 


any recognized types of 


musculature likewise may be in 
volved, and the nature of the underlying 


pathologic process is not known. 


BRUNO VOLK: Dr. Milhorat mentioned 
that changes in the smooth muscle tissue 
may occur. | have noticed in a much smaller 
material than that of Dr. Netsky that re- 
placement of the smooth muscle of the in- 
testine may take place and it is occasionally 
mentioned in the literature, These areas are 
very small, and not as conspicuous as those 
seen in the heart. I wonder if Dr. Netsky 
has had the opportunity to examine care- 
fully sections of the intestine and found a 
replacement fibrosis 


JOHN M. PEARCE: Both Dr. Netsky 
Milhorat fact that 


these patients do not seem to suffer from 


and Dr. mentioned the 


cardiac difficulty. Some of them do die in 
cardiac failure suddenly, do they 
ADE T. MILHORAT: That 


is true, 


MARTIN G. NETSKY: As far 


problem of myotonia is concerned, we are 


as the 


well aware that such a condition has to be 
what we described as 
None of 


had any stigmata of myotonia, Furthermore, 


distinguished from 


ocular myopathy. these patients 
while myotonia atrophica can spor- 
adically and affect one or another part of 
the body, it would be very unusual for it 
to occur in two successive generations, and 
perhaps in a third generation, always in the 
same form. I have gone over numerous pedi 
grees of myotonia atrophica and have not 
encountered such a uniform inheritance; se 
I do not think the condition IT have discussed 
is myotonia atrophica. In the dystrophies 
occurring late in life myotonia must be con- 
sidered, but if it cannot be found in the 
patients, or any of the other generations, I 
think one can rule it out. 

In reply to the question about dystrophy 
affecting the smooth muscle of the intestine, 
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that. 
where we thought the smooth muscle of the 


I have never seen We had one case 
urinary bladder was scarred, but I have 
never seen it in the intestine. 


SILIK H. POLAYES: Is there anything 
in the biochemistry that might aid in the 


classification ? 
MARTIN G. NETSKY: I would say no. 


ADE T. MILAIORAT: My answer like 
wise would be no. Creatinuria is not specific. 
Usually it is more pronounced in the child 
hood form of muscular dystrophy, but the 
magnitude of creatine elimination is deter- 
mined in part by the presence of normal 
By the time the 


physiologic creatinuria 


patient reaches an age when the physiologic 


creatinuria normally has subsided, the dis 
ease is advanced. In the facioscapulohumeral 
disease, creatinuria may be 


type of the 
minimal for periods of many years, but 


eventually when the disease has involved 
most of the muscles, creatinuria is definite. 
All one can say is that when creatinuria is 
pronounced one may assume that the mus 
cular involvement is extensive, but this does 


not define the type of the disease, 


JOHN M. PEARCE: Are there any par 
allel changes in the various liver function 


tests? 


ADE T. MILHORAT: No, there are not. 
I wish that more comprehensive and defini 


tive data on liver function were available. 


When we speak of muscular dystrophy as a 


primary muscular disorder, our thinking 


often is in terms of a few generations ago 
when the outstanding question was whether 
the muscular wasting is, or is not, subse- 
quent to some demonstrable change in the 
nervous system. We have perhaps become 
fixed in our idea that we are dealing with 
a morbid process that has its onset in the 
fact, the 


muscle may be the end organ in which obvi- 


muscle, when, as a matter of 
ous pathologic changes occur, but the pri- 
mary metabolic alteration may be elsewhere. 
Therefore, the question regarding liver fune- 


tion tests is pertinent and provocative. 


there char 


MARY A. 


acteristic changes in the 


MARCUS: Are 
blood 


MILHORAT: In 


dystrophy, 


ADE T. 


muscular 


type ot 


namely the experi 


mental form induced by deprivation of vita 
min FE, an abnormal electrophoretic pattern 
of the plasma proteins occurs, but similar 
changes are not seen either in the clinical 
forms of muscular dystrophy or in the mus- 
cular degeneration produced by administra 


tion of large amounts of cortisone 
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Studies on the Nature and Pathogenesis of Muscular Degeneration 
in Cortisone-Treated Rabbits* 


Joun T. 


The Department of Pathology, The New York 


Muscular lesions have been noted by 


Meeting of 


* Abstract of paper presented at the 
December 


the New York Pathological Society, 
18, 1952 


Hospital-Cornell Medical Center 


others in cortisone-treated animals, but they 
have not been described in detail and their 
pathogenesis has not been considered. In 
experiments undertaken for other purposes, 
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we have recently observed widespread de 
generation of skeletal muscles following the 
administration of massive doses of cortisone 
to rabbits. Observations on the nature and 
pathogenesis of the changes in the muscles 
are here reported in brief. 

Voluntary muscles were procured from the 
trunks and extremities of thirty-seven young 
rabbits given cortisone intramuscularly, 10 
mg. per kg. per day, for periods of seven to 
regularly 
that 


came more severe with the passage of time. 


twenty-one days or longer; all 


displayed degenerative changes be 
When examined after seven to fourteen days, 
large segments of many of the fibers in each 
to 3 or 4+ times their 


muscle were swollen 


normal size; these were much = paler in 
fixed and stained preparations than were 
the adjacent unchanged segments within the 
same sarcolemmal sheaths and their struc 
ture was homogeneous and devoid of identi 
fiable myofibrillae; oceasionally lipids and 
calcium salts, separately or together in small 
amounts, were deposited in them. The pro- 
toplasm of the swollen segments was ac- 
tually it 


phagocytosed 


necrotic, for was more or less 


promptly by mononuclear 


cells, which soon became conspicuous within 
stretched and sometimes ruptured sarcolem 
mal sheaths and not infrequently formed 
syneytial giant cells as they encircled the 
necrotic material. After twenty-one days, 
some 40 to 80 per cent of the muscle fibers 
visible in any given field displayed the seg 
mental swelling and necrosis just described. 
In addition, atrophy of the uninvolved fi 
bers Fibrosis not 


was widespread, 


interstitial 


was 
with 
cells 
was regularly seen. Complete healing of the 
after the 
discontinued 


present, though edema 
] £ 


occasional mononuclear inflammatory 


muscular degeneration occurred 


cortisone injections as 
the 


rabbits 


were 
was shown by following observations. 
Each of 
twenty-one days manifested segmental de- 


five given cortisone for 


generation of voluntary muscle fibers, as 
determined by biopsy of the sacrospinalis 
at 


muscle the end of this period, When 


these animals were sacrificed six, twelve, 


sixteen, twenty-one, and twenty-two weeks 
after the cortisone had been 
their muscles were histologically normal in 


discontinued, 


every instance. 


The necrotic changes, when viewed in the 
large, are seen to resemble closely those de- 
scribed in Zenker’s degeneration of skeletal 
muscle, in potassium deficiency, in vitamin E 
and other deficiency states, and in muscles 
the 
No such abnormalities were observed in the 


of mice infected with Coxsackie virus, 
cardiac and involuntary muscles of the cor- 
tisone-treated rabbits, and skeletal muscles 
of sixty-five control and five starved rab 
failed 


In order to compare the cortisone-induced 


bits likewise to disclose them. 

degeneration with potassium deficiency nine 
deficient in 
cliet 
in 


rabbits were placed on a diet 
All rabbits on 


voluntary 


potassium. the deficient 


muscular lesions 
the 


muscular degeneration, but differed signifi 


developed 
distinguishable from cortisone-induced 
cantly in that every animal developed severe 
myocardial necrosis as well. 

To learn more about the cortisone-induced 
lesion, chemical analyses were made on ne 
erotic muscles procured from six rabbits 
treated with the drug for periods of ten 
to twenty-two days, and on normal muscles 
of 


was used for histologic study, the rest being 


from eight controls. each muscle 
analyzed for water, lipids, nitrogen, sodium, 
and potassium. When compared with the 
the 


slight increases in content of water (aver 


controls, necrotic muscles exhibited 
age 78.2 per cent: controls 77.3 per cent) 
and larger increases in lipids (average 2.2 
per cent; controls 0.7 per cent); they con- 
tained similar amounts of nitrogen (average 
14.66 per cent on fat-free samples), and 
they had lost significant amounts of potas- 
fat 


gaining 


sium (average 42.6 mEq/100 gm. dry 
53.5) 


corresponding amounts of sodium (average 


free muscle; controls while 


27.1 mEq/100 gm. dry fat-free muscle; con- 
trols 9.1). Cardiac muscle from the cortisone- 
treated rabbits did not display these chemi- 
eal alterations. 


DISCU 

ADE T. MILHORAT: I believe everyone 
will agree that this was a beautiful presen- 
of investigation. Dr. 


Ellis stated the opinion that the structural 
by 


SSION 


tation an important 


changes produced cortisone probably 
represent a general type of reaction of the 


skeletal muscle to a number of injurious 
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influences. For example, one sees similar 


ficiency, and in suckling mice subsequent to 


changes rabbits during vitamin 


injection with Coxsackie virus, However, 
one would not be justified in concluding that 
the significance of these studies is merely 
the of of 
perimentally produced muscular dystrophy. 
I think that 


that. Cortisone is a useful therapeutic agent 


demonstration another form €X- 


it is a great deal more than 


in a number of diseases. When employed 
during the early stages of dermatomyositis, 
the therapeutic effects of cortisone or ACTH 
may be dramatic; although the effects may 
the 


late and chronic stages of the disease. It 


be much less or even absent during 


is of interest that the histologic changes in 


skeletal muscle in dermatomyositis may be 
indistinguishable from those described by 
Dr. Ellis. In progressive muscular dys 


trophy, the administration of cortisone or 
ACTH One 
may speculate, perhaps with profit, on the 
Dr. Ellis’ 
with reference to the problem of the patho 


usually increases creatinuria 


possible significance of findings 
venesis of muscular dystrophy in man, Cer 
tainly, in investigation of this serious crip 


pling disease, the etiology of which is un 


known, this lead cannot be disregarded. 
When Dr. Ellis first informed us of his 
observations, we naturally were interested 


in knowing whether the biochemical altera 
tions in this type of muscular dystrophy 
differed from those that occur in the museu 
lar dystrophy from vitamin 
Dr 


tory observed that in both forms creatinuria 


resulting 
deficiency Anne Milman in our labora 
was pronounced, and could be terminated 
quite promptly, in the first) form by dis- 
continuing the injections of cortisone, and 
in the second form, by administering vita 


It 


pronounced retention of sodium in the rab- 


min FE. is of interest that there was no 
hits given large doses of cortisone, whereas 


appreciable sodium retention occurred in 
the vitamin E.-deficient animals. Calcium re 
tention, as measured by urinary output, is 
an early change in vitamin E-deprivation, 
but the 


inimals. It is apparent that we do not know 


was absent in cortisone treated 


enough about these alterations in metabol 
ism of calcium, since despite the differences 


in urinary output, calcification of the 


muscles may be present in both forms of 


muscular dystrophy. Inereased elimination 
of urinary potassium was observed in the 
two types of muscular degeneration. It is 
my opinion that in all types of muscular 
wasting in which such determinations have 
been made, decrease in the concentration of 
potassium and givcogen in the muscle was 
observed. We did not make these determina 
tions in our animals. The metabolic changes 
I have mentioned may occur before the on- 
It is 


secondary 


set of creatinuria and of clinical signs 


not known whether they are 
changes, or are related closely to the pri 
mary process 

Dr. Ellis administered potassium his 
animals to rule out the possibility that the 
muscular degeneration might have been the 
of ot The fact 


that potassium supplementation did not pre 


result loss this substance. 


vent or decrease the muscular damage is ot 


interest. Hlowever, do not believe these 


observations necessarily are definitive; de 
of ot 


would 


termination ictual loss or retention 


potassium he informative Our 
studies on the effect of ACTH on potassium 
metabolism in a patient with myotonia atro 
phica are pertinent. During a period ot 
seven days 


ACTH 


per day on 


when the patient was given Loo 
my. daily, he lost 180 mg. potassium 


an intake of 2.85 gm. During a 


subsequent period of five days, the daily 
administration of 200 mg. ACTH induced 


a negative balance of 1.64 gm., despite an 
intake of 
In other words, despite the additional intake 


increased dietary $.55 gi. daily 
of potassium, the actual loss of this sub 
stance from the body was increased 

The changes in fat metabolism must be 
pronounced, since the blood serum of these 
animals was rather milky in appearance 
The altered electrophoretic pattern of the 
serum proteins which we observed in vita 
min E-deficiency does not occur in animals 
with muscular dystrophy produced by cor 
tisone nor in patients with progressive mus 


cular dystrophy. 


JOHN M. PEARCEK: We all 
dering what happens to the muscles of the 


are won 


patient who has hyperadrenalism or an 
adrenal tumor. am constantly getting 
biopsy specimens from patients, and T have 
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never seen much in them. Another thing 
which strikes me as interesting is the com 
plete regeneration of these muscles after 
cortisone administration is stopped. 1 think 
most of us teach our medical students that 
muscle does not regenerate. Will Dr. Ellis 
tell us about that? IT think he is probably 
right about the chemical being 


changes 


secondary to the muscular atrophy rather 
than primary, I would like to know how the 
muscle and the skin tie up in such condi- 
tions as dermatomyositis. | am sure T am 


not the only one who has questions. 


STANLEY M. ARONSON: Dr. Ellis 
has pointed out that the lesions are mor- 
phologically indistinguishable from those of 
the myositis caused by the Coxsackie virus, 
the poliomyelitis virus and numerous other 
viral pathogens. When we consider this in 
conjunction with the fact that one of the 
ictions of cortisone is the enhancement of 
a multitude of infectious diseases, and that 
when cortisone alone is given to genetically 
different 
to monkeys, 


experimental from mice 
latent 


shown to emerge, in the light of this as 


species, 
infections have been 
pect of cortisone activity, L should like to 


inquire whether any work has been done 
to exclude the presence of some viral patho- 


ven in these foci of myositis. 


THOMAS G. MORRIONE: When 
attempts chemical analyses of tissues he is 
pitfalls. We en 
with 


ipt to encounter many 


countered one such” situation butter 


vellow carcinogenesis in rats, namely, the 
alkaline phosphatase determination of livers. 
We were led to assume by chemical analysis 
that 
of alkaline phosphatase in hepatoma pro 


there was considerable elevation 


duced by the administration of  paradi- 


methylaminoazobenzene, but as we went 


into the problem further, we found the 
elevations were primarily in the proliferat- 
ing bile ducts rather than in the hepatoma. 
Similarly, 1 wonder whether in Dr. Ellis’ 
studies one should conclude that the chem 
ical alterations which he observed occurred 
in the skeletal 


the elevation of 


muscle fibers themselves. Is 
sodium an elevation of 
sodium in the interstitial fluid? Is the lipid 


increase merely an increase in lipids due to 


fortuitous inclusion of hyperlipemic serum 


within the muscle? 


SIGMUND L. WILENS: It was not clear 
to me whether all the muscle groups were 
equally involved, or whether certain muscle 
groups were spared, 


SILIK H. POLAYES: What becomes of 
all the reactive structure within and around 
the muscle? Does it completely disappear? 
so much re 
cells, 

wits 


It is almost inconceivable that 


active tissue, including the giant 


fibroblastic proliferation, which 


demonstrated, would leave no trace what 


ever. 


ALFRED 


adrenal show 


ANGRIST: What the 
in these animals? 


JOHN T. ELLIS: | agree that there are 
many pitfalls in interpretation of chemical 
feel that 
chemical analyses of the muscles which we 


analysis of tissues. We do not 


have presented significantly aid in under 
standing the pathogenesis of the cortisone 
induced muscular degeneration. 
likely that the 
tions represent changes secondary to muscle 


It is quite 
described chemical altera 
degeneration and are in no way specific for 
the cortisone-induced lesions. 

We have not performed experiments which 
provide definitive evidence to exclude a pos 
sible viral etiology of the cortisone-induced 
The 


usually 


muscular degeneration. absence of 


other visceral lesions associated 


with known viral infections, and prompt 


recovery as soon as cortisone is discon- 
tinued provide indirect evidence against an 
infectious etiology of this lesion, The path 
ogenesis of the muscular degeneration — is 
unknown, however 

In general, all muscle groups are involved 
by the degenerative process. 


The 
not been 


sequence of the healing stages has 


investigated, however, our ob- 
servations indicate complete restitution of 
voluntary muscle occurs six to twenty-two 
after Re- 


generation of voluntary muscle, in contrast 


weeks cortisone is discontinued, 
to cardiac muscle, has been previously re- 
ported in humans as well as in experimental 


animals, 
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A study of the magnetic susceptibility of 
ferritin began in the laboratory of Dr. L. 
Michaelis about 1941. The work led to an 
understanding of the properties of this com- 
pound, how to recrystallize and purify it, 
and hew to remove the iron without denatur 
ing the protein apoferritin. The iron «ap- 
pears to be in the form of micelles situated 
on the surface of the protein. The iron hy- 
droxide micelles characterized 
by a magnetic susceptibility of 3 unpaired 
electrons per iron atom, a value which is 
different from all other iron compounds of 
the body. Evidence, from extraction of fer- 
ritin and tracer studies, was obtained sup- 
porting the view that ferritin is the normal 


are further 


Reminiscences on Ferritin 


S. GRANICK 


Institute 


for Medical Research 


iron storage protein of the body. 

It was later found, using a micromethod, 
that the feeding of iron to a guinea pig in- 
duces the formation of ferritin. Within seven 
hours after an iron feeding the ferritin con 
tent of the duodenal mucosa is at a maxi- 
mum. Thus the absorption of iron by the 
mucosal cells results in an increase in the 
amount of a specific protein apoferritin to 
which the iron attaches in the form of iron 
hydroxide micelles. Whether the increase of 


ferritin in the mucosa in response to iron 


feeding is directly or only indirectly con- 
nected with the mechanism of the mucosal 
block cannot be decided from these experi- 
ments. 


The excretion of iron from the body is 
very limited, the iron content being regu- 
lated principally by controlled absorption. 
In normal dogs this control is such that only 
1.5 to 6 per cent of an oral dose of iron 
salts will be absorbed. In general, the larger 
the amount of iron adininistered, the smaller 


* Manuscript received March 1953 


Some Aspects of the Metabolism of lron 


B. Srewarr 


College of Physicians and Surgeons, Columbia University 


the percentage absorbed. Some iron is ab- 
sorbed by the colon, but most is taken up 
by the stomach and small bowel. No ade- 
quate data are available, however, on the 
absorption from various levels of the gas- 
trointestinal tract. 


In the iron-deficient dog absorption of 
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Taste Il 


Occurrence of Hepatic 


TRANSI 


that of 
mals. As much as 16 to 66 per cent of a 


iron is increased over normal ani- 
single oral dose of radioactive iron may be 
taken up. The isolated stomach can absorb 
considerable quantities. Likewise, it is read- 
ily absorbed through a jejunal fistula, but 
not as efficiently as from the entire tract. 
Very little more than normal is absorbed 
from the colon of the iron-deficient dog. 
Attempts to increase the absorption in 
normal dogs by anoxia of forty-eight to 
fifty hours’ duration have been unsuccessful. 
Nor is it increased in the brief period of 
anemia produced by a single large bleeding. 
It has been suggested that the level of 
iron in the plasma may be a factor in con- 
trolling absorption from the alimentary 
tract. To test this point, iron was injected 
intravenously into dogs over a period of 
several hours. During this period a test dose 
of radioactive iron was administered orally. 
It was found that absorption was not in- 
hibited by the high plasma levels of iron, 
iron 


normal dog or in the 


This 


either in the 


deficient animal would seem to indi 


and Pancreatic 


TRANSFUSION SIDEROSIS 


Distribution of Pigment 


Pigment Dist 


Skin 


USION SIDEROSIS 


Fibrosis 
creased Fibrous Tissue 


Pancrea 


cate that the plasma iron level does not di- 
rectly control absorption. 

A second possibility is that iron absorp- 
tion is controlled by the iron content of the 
mucosal cells of the alimentary tract. The 
following experiments are significant in this 
connection. Large amounts of iron were fed 
to iron-deficient dogs. Several hours later, 
after the iron had passed into the lower in- 
testinal tract, a small test dose of radioac- 
tive iron was given orally. Under these con- 
ditions its absorption was found to be de- 
a large 
of the in- 
testinal cells to the point of producing a 


pressed, Presumably the first dose 


one—increased the iron content 
“mucosal block” to further absorption. This 
apparent block persisted for less than twen- 
ty-four hours in these iron-deficient dogs. 

that 


other than the “mucosal block” may also be 


It would appear, however, factors 


regulating iron 


Thus, in pernicious anemia, in “aplastic” 


important in absorption. 
anemia, and in human cases of hemolytic 
anemia, iron absorption is increased, The 
same is true for carefully controlled experi- 
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Iistribution of Prement 


Transfu 


and Dura 


ments in which hemolytic anemia is pro 


the 


of acetylphenyl 


duced experimentally in dogs through 


prolonged administration 


hydrazine. Under these various conditions 


there is presumably no reduction in the iron 
cells. At 


there is no overall deficiency oft bodily ron 


content of the mucosal any rate, 
It would appear, furthermore, that altera 
alto- 
gether independently of anemia, Thus, de 


tions in iron absorption may occur 
ficiency of bodily copper suppresses iron ab 
sorption in rats. On the other hand, the ab 
sorption of iron can be greatly increased by 
the administration of diets in which corn is 
the principal source of protein. While the 
phosphorus content of the diet influences 
iron absorption under these circumstances, 
other dietary factors also seem to be in- 
volved 

data 


seems that under ordinary circumstances the 


From the available, therefore, it 
intestinal mucosal cells are capable of regu- 
lating the absorption of iron, that this fune 
the 
iron present in the cells, and probably to 


tion is somehow related to amount of 
the amount of ferritin present. In the face 
of prolonged anemia or severe dietary re- 
strictions, however, this mechanism fails and 
excessive amounts of iron gain entrance to 
the body. The reasons for these latter phe- 
nomena are under investigation, but as vet 
no wholly satisfactory explanation is ap- 
parent. 

In addition to the problem of iron ab- 
sorption, there are other problems of iron 
metabolism that are of interest, Of particu 


lar pertinence is the relationship of trans 


TRANSFUSION 
Related to 


ind Interval from Firs 


SIDEROSIS 


Number of 
Transfusion to 


Transfusior 
Deat 


Pigment Dist 


Skin 


fusion siderosis to hemochromatosis. his is 
currently a somewhat controversial subject, 
and various 
We 


ings in 


opinions have been 
tabulated 


twenty-five 


expressed 


have certain anatomic find 


eases of transfusion 
Four of these cases are 
Delafield 


others have been taken from the literature 


siderosis, from the 


Presbyterian and Hospitals; the 
Only those cases are included in which the 
autopsy reports were 
Tables I to IV show 


fusions, duration of transfusion, distribution 


relatively complete. 
the number of trans 
of hemosiderin in and the 
presence of pancreatic or hepatic fibrosis 


certain organs, 
It seems evident from a study of these 
that 


in transfusion siderosis can mimic that seen 


tables the distribution of hemosiderin 
in hemochromatosis. There may even be pig- 
ment in the ductal epithelium of the liver 


and pancreas, but only if many transfusions 


have been given over a long period of time. 


This observation may mean that the distri 
bution of iron-containing pigment (and per 
haps other particulate matter) is not speci 
fic for any particular disease, but rather is 
related to the quantity present and the time 
The 


tables also suggest that the cirrhosis of the 


during which it has been present 


liver and pancreatic fibrosis cannot be at 
This latter 
finding is in accord with the experimental 


tributed to tron excess alone. 


results of several investigators. 


DIscl 


SRION 


RALPIL ENGLE: Dr 


teresting storv of his work with the ferritin 


Granick’s very in 


apoferritin system has interested me very 
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Tanie IN 


Occurrence of Hepaty 
to the Number of 


much. Hlis work has become more or less a 


keystone in our thinking about the prob 
lem of iron metabolism. | am sure you all 
join with me in visualizing the absorption 
of iron through the mucosa of the intestinal 
with the incorporation of 


tract, starting 


iron into apoferritin forming ferritin and 


its later release and absorption into the 
blood stream. I would like to ask Dr. Gran- 
ick whether any extensive work has been 
done in trying to visualize the ferritin crys 
tals in the mucosa in human beings. It 
would seem that this would not be too diffi 
cult a task to do at operation or even at 
autopsy in a variety of conditions, with pos- 
some attempt to quantitate this in- 
formation. Hlas_ that 
think that would interest a group of pathol 


ogists who have considerab'e material avail- 


sibly 


been tried? I should 


able. 

Ihe second paper was also very instruc 
tive. It was a very complete summary of 
our knowledge of iron absorption, The ques 
tion frequently arises clinically to 
whether hydrochloric acid in the stemach 
has much, if any, effect on absorption of 
gastrointestinal tract, and 
also effect 


stances might have. Does Dr. Stewart have 


iron from the 


what possible reducing sub 


information on this subject gained from his 
experiments in dogs? Dr. Stewart's refer 
work on mucosal 


ence to the interesting 


block brought to mind a case recently seen 
by Drs. John Ellis, Carl Smith and Irving 
Shulman at The New York Hospital. ‘This 


was a patient with Cooley’s anemia, who had 


and Pancreat 
Transfusions and 


TRANSFUSION SIDEROSIS 


Fibrosis Rel 
Duration 


t high iron level in the circulating blood, 


and in spite of a very few blood transtu 
sions, developed a typical picture of hemo 
chromatosis with much more iron present in 
the organs of the body than could ever be 
accounted for on the basis of the iron ad 


ministered in the transfusions. It was felt 
that in all probability the mechanism for 
the absorption of iron was defective and 
that the 


greater quantities of the iron than would 


patient absorbed considerably 


have been desirable. 


S. GRANICK: Concerning the question of 
whether one could use this micromethod for 
detecting ferritin or differences in ferritin 
in the gastrointestinal tract, this has been 
done in horses, and more or less runs along 
In the 


case of humans, we did one experiment, We 


the same lines as in the guinea pig. 


were interested in seeing whether in hemo 


siderosis or hemochromatosis the mucosal 


block was either not present at all or was 


had not been found, 
that a 


thus 


damaged. If ferritin 
concluded mucosal 


we might have 


block 


would get in. The absence of ferritin would 


was not present; more iron 
parallel bigh iron absorption. However, in 
one case of hemochromatosis, on addition of 
duodenal mu 


CdsSO, to scrapings of the 


cosa, ferritin crystals were found, This was 
not done quantitatively, but merely quali 
tatively. The very fact that ferritin crystals 
ire present in hemochromatosis could be in 
that at least the 


mechanism for the production of the spe- 


terpreted as indicating 


Increased Fibrous Tissue 
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cific protein and the combination of the 
iron with this protein are normal. One could 
not tell in this experiment if the quantity 


of this material is diminished. 


WELLINGTON B 
stated that 


sorption of iron 


STEWART: It. is 
hydrochloric acid aids the ab 
I have never seen any con- 
vincing data along those lines, and as I 
mentioned before, patients with pernicious 
anemia Who should not have any acid in the 
stomach have absorbed large quantities of 
Iron 

To answer the question of reducing sub 
that 


ferrous or ferric form, iron is presumably 


stances, is, whether the iron is in the 
absorbed in the ferrous state, and in the hu 
man it makes a difference whether the iron, 
when given by mouth, is ferric or ferrous 
iron. | believe the guinea pig and some other 
animals have enough reducing substances in 
their saliva to reduce ferric to ferrous iron. 
In the dog it makes no difference whether 
we vive ferrous or ferric salts; the absorp 
tion is the same. 

The problem of Cooley's anemia and iron 
metabolism interesting, An individual 
with Cooley's anemia would be presumed to 
absorb increasing amounts of iron because 
of the anemia. It has long been known that 
there are profound abnormalities in pigment 
that 


anemia 


metabolism associated with disease. 


Children 


large deposits of iron- and non-iron-contain 


dying of Cooley's have 
ing pigments similar to those found in hemo- 
chromatosis. Hence | am not surprised that 
a person fifteen age thal 


had amounts of iron in the 


vears of with 


assemia large 


liver. 


IRVING M. LONDON: I am grateful for 
the opportunity of being here, and I enjoyed 
both papers. With respect to the problem 
of ferritin and apoferritin, I should like to 
ask Dr. Granick whether one can isolate and 
crystallize apoferritin as such in the ab- 
sence of iron, or must one isolate ferritin by 
precipitation with cadmium sulfate and 
then obtain the apoferritin by splitting off 
the iron? This is pertinent to the question 
of whether apoferritin is being synthesized 
constantly or only in response to the stimu- 


lus of iron. Dr. Granick and I were talking 


at dinner about the somewhat analogous 
problem of hemoglobin formation. Can one 
dissociate globin and heme formation? Can 
one demonstrate the formation of apofer- 
ritin in the absence of iron? 

Just a brief comment about the problem 
of interpreting data on the absorption of 
iron in terms of the incorporation of iron 
into circulating red blood cells. Dr. Stewart 
pointed out very properly the danger that 
is inherent in assuming that iron absorption 
can be measured in terms of the iron incor- 
porated into the red blood cells in cireula- 
tion. I should like to emphasize this point. 
In pernicious anemia, for example, there is 
evidence for increased utilization of iron for 
heme synthesis and yet a significant portion 
of this heme may not leave the bone mar- 
row as hemoglobin of circulating erythro- 


evtes. In such a case there may be con- 


siderably greater absorption of iron than 
iron utilized for 


would be reflected in the 


hemoglobin in circulating erythrocytes. 


IRVING GRAEF: The subjects covered 
tonight are of particular interest to some of 
my colleagues and myself because of our 
opportunities for studying about a dozen 
patients who have had large numbers of 
transfusions; among these five developed 
evidence of iron deposition in their tissues 
which on histologic study did not differ 
that 


matosis. 


from seen in endogenous hemochro 

Since we reported our findings before this 
group two years ago we have been pursuing 
the matter further in different ways, look- 
ditfer- 


had similar 


ing for reasons to account for the 


ences in the controls who had 


numbers of transfusions, but who did not 


develop histologic evidence of hemochro- 
matosis, merely having the conventional 


hemosiderin deposits in the usual situations 
in the reticuloendothelial system. 

The comments regarding hemochromatosis 
made by Dr. Stewart are particularly per- 
tinent, and they outline the problems which 
all of us have to solve in our own fashion as 
we encounter these patients. 

I want to call your attention to the pa- 
tients with cirrhosis of the liver antedating 
a hemolytic episode, and the question as to 
how the cirrhotic liver behaves in the pres 


. 
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ence of excess iron. The problem of the dis 
crepancy between the amount of iron given 
in the transfused blood and the amount of 
iron found in the liver has been mentioned 
repeatedly, here and in the literature. The 
converse relationship exists; there are in 
stances of excess deposit in the liver without 
the histologic reactions characteristic of 
hemochromatosis. 

Then there is the question of a change in 
the iron metabolism associated with trans 
fusions, a change which may endure and 
persist for a long time after transfusions. 

We have recently been fortunate in en 
countering several patients who might be 
labelled as representing “inter-grades” be 
tween endogenous hemochromatosis and the 
so-called exogenous type. Dr. Wilens of Bel 
levue Hospital has permitted me to study 
two cases of quite different types associated 
with hemolytic anemias. At necropsy of 
beth, the iron deposits found in the liver 
and the pancreas, and limited to these situa 
tions, were like those seen in endogenous 
hemochromatosis. One of these cases I 
should like to mention in detail. The patient, 
a Negro thirty-seven years of age, had been 
studied four times in Bellevue for different 
illnesses, He had a long history of alco 
holism and the diagnosis of alcoholic cirr 
hosis had been made several times. Six 
months before his death a liver needle bi- 
opsy was done, and this was reported as 
showing conventional portal cirrhosis. Tron 
stains were negative, using the Turnbull 
technique. Four months later the man de 
veloped an acute infection of the respiratory 
tract, and during this illness showed his 
only hemolytic crisis in which the hemo 
globin fell from 14 to 4 grams, and at that 
point when the hemoglobin was falling, 
sicklemia was observed for the first time in 
fresh smears. Ile died in this illness, and at 
necropsy his liver showed enormous iron de 
posits. That was six months after a nega- 
tive liver biopsy obtained by needle. His 
pancreas contained iron deposits the 
acinar epithelium and the pancreatic duct 
epithelium, with considerable interlobular 
fibrosis, containing macrophages laden with 
iron. 

I do not know quite where to classify this 


case, and the occurrence of these inter- 


yrades seems to me an expression of special 
circumstances which permit iron to deposit 
in certain cells in certain individuals. 

I would also invite your attention to the 
several recent reports of disturbances in 
serum iron in acute hepatitis and in chronic 
hepatic disease. I would like to hear Dr. 
Stewart and Dr. Granick comment on these 


special types of cases, 


CARL H. SMITH: The problem of iren 
absorption and tissue changes in connec- 
tion with chronic hemolytic anemia has inter 
ested us for many years. In our out-patient 
Transfusion Clinics at The New York Hos- 
pital, approximately twenty children with 
severe Cooley's anemia and two children 
with aregenerative anemia receive blood at 
two to four-week intervals. It is apparent 
that in their treatment there are strong pos- 
sibilities of the development of hemosider- 
osis and visceral fibrosis. Even with a con- 
servative policy of prolonging the intervals 
between transfusions, the young patients in- 
evitably receive massive injections of iron. 

In consideration of possible pathologic re- 
actions to these iron deposits, biochemical 
tests relating to hepatic and pancreatic 
function have been undertaken. Dr. John 
Ellis of the Department of Pathology has 
also been examining changes in available tis- 
sues from these patients. Up to the present 
sixteen children have been tested re- 
duced liver function has been observed in 
only one child, sixteen and a half years of 
age. Apparently functional integrity of this 
organ remains unimpaired for prolonged 
periods of iron accretion, 

Another patient twenty vears of age, re- 
ferred to by Dr. Engle, developed diabetes 
in the last week of life and visceral lesions 
in the liver and pancreas, indistinguishable 
from endogenous hemochromatosis were 
present. That visceral fibrosis is related to 
age was further indicated in this patient by 
the fact that the quantity of iron present 
in the liver was substantially greater than 
that derived from transfusions. The studies 
by Dr. Ellis have emphasized not only that 
hemosiderosis in Cooley's anemia produced 
changes similar to hemochromatosis, but also 
demonstrated that the iron in the liver was 
derived from sources other than transfu- 
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sion. These observations therefore confirm Ss. GRANICK: So far as I know, ferritin 
previous reports of the increased absorption — is soluble, so it would be rather difficult to 
of iron in chronic anemias despite abund localize ferritin by breaking the cell and 
int tissue stores of this metal. The patho trving to localize it, 


logic studies, together with the liver fune 


tion studies, indicate that hepatic and pan WELLINGTON B. STEWART: To an- 
creatic fibrosis develops slowly, becoming swer Dr. London's question regarding iron 
noticeable in the older individual. The effect absorption in pernicious anemia: the deter- 
of increasing age probably represents a tem minations I cited were done under such cir 


poral relationship, although an aberration cumstances that I think there can be but 

of normal hormonal influence may also be — little question that the absorption was in- 
involved creased, 

Dr. Graef and Dr. Smith have brought up 

LHOMAS G. MORRIONE: We tried to many interesting points. I only wish to state 


ipproach the concept of storage protein in that when considering diseases like thalas- 
the liver as far as intercellular localization  semia and sickle cell anemia one is adding 
is concerned, utilizing differential centrifu many additional variables to the problem of 
yvalization. It seems as though Dr. Granick siderosis. ‘These people have genetically in 


has nicely labelled storage protein, and 1 duced alterations in the metabolism of pig- 


wonder whether he knows of any attempt at = ment and protein that perhaps profoundly 
localizing intercellular distribution of fer influence the body's reaction to iron. 

ritin, utilizing differential centrifugaliza 

tion. 


PUBLISHED SYMPOSIA 


SECTION ON MICROBIOLOGY 


SYMPOSIA OF THE SECTION ON MICROBIOLOGY OF THE NEW YORK 
ACADEMY OF MEDICINE HAVE BEEN PUBLISHED, AS FOLLOWS: 


SYMPOSIUM No. | SYMPOSIUM NO. 4 


Diagnosis of viral and rickettsial infections Parasitic infections in man 
Frank L. Horsfall, Jr., Editor Harry Most, Editor 
Columbia University Press, 1949 $3.75 Columbia University Press, 1951 $4.50 


SYMPOSIUM NO. 5 


SYMPOSIUM NO, 2 


Nature and significance of the 


Evaluation of chemotherapeutic agents antibody response 
Colin M. MacLeod, Editor A. M. Pappenheimer, Jr., Editor 
Columbia University Press, 1949 $4.00 Columbia University Press, 1953 $5.00 


SYMPOSIUM NO. 6 


KO, The effect of ACTH and cortisone 


The pathogenesis and pathology of viral upon infection and resistance 
diseases Gregory Shwartzman, Editor 
John G. Kidd, Editor Columbia University Press 
Columbia University Press, 1950 $5.00 To be published 1953 $5.00 


These volumes may be obtained by applying directly to the 
Columbia University Press, 2960 Broadway, New York, N. Y. 
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TWENTY-SIXTH GRADUATE FORTNIGHT 


THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York 


DISORDERS OF THE BLOOD AND THE BLOOD-FORMING ORGANS 
OCTOBER 19-30, 1953 


EVENING LECTURE PROGRAM 


MONDAY, OCTOBER 19 
PRESIDENTIAL ADDRESS 
ALEXANDER T. MARTIN 


ERYTHROPOIESIS: NORMAL AN iBNORMAI 
Ludwig Kast Lecture 
WILLIAM B. CASTLE, Pr $s of Medreine, 


IRON METABOLISM 
S. GRANICk, Ph.D., Associate Member of the Re 


TUESDAY, OCTOBER 20 
PRINCIPLES IN THE MANAGEMENT OF ANEMI 
Carpenter Lecture 
MAXWELL M. WINTROBE, Professor of Medicine, University of Utah College of Medicine 


HEMOGLOBIN AND BILE PIGMENT METABOLISM 
IRVING M. LONDON, Assistant Professor of Medicine, Collece of 


‘ ns and Surgeons, Co 
lumbia University 


WEDNESDAY, OCTOBER 21 
THE HEMOLYTIC STATES 


WILLIAM H. CROSBY, Lt. Col., MC, USA, Chief Department of Hematology, Army Medical 
Service Graduate School, Washington, D. 


HEREDITARY ANEMIAS 
R. JANET WATSON, Associate Professor of Medicine 


, State University of New York, (¢ 
Medicine at New York City i ee 


THURSDAY, OCTOBER 22 
ANEMIAS IN INFANCY AND CHILDHOOI 
DIAGNOSTIC AND THERAPEUTIC CONSIDERATIONS 


CARL H. SMITH, Associate Professor of Clinical s, Cornell University Medical College 


BASIC MECHANISMS OF THE HI MOSTATIC PROCES 
MARIO STEFANINI, Associate Professor of Med 


ne, s College Medical Sc 


FRIDAY, OCTOBER 23 
HEMOPHILIA 

K. M. BRINKHOUS, Profe North Carolina School of Medicine 
THE THROMBOCYTOPENIC PURPURAS 

EUGENE L. LOZNER, Associate Professor of Medici: 


, tate University of New York Upstate 
Medical Center, Syracuse = 


Boe 
2§ 
Harvard Medical Sche 
ckefeller Institute 
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MONDAY, OCTOBER 26 
WHITE BLOOD CELLS IN HEALTH AND DISEASI 
CHARLES A. DOAN, Dean and Director of Medical Research, Ohio State University Healtl 


Center, Columbus, Ohio 


POLYCYTHEMIA VERA: ITS COURSE AND TREATMENT 
LOUIS R. WASSERMAN, Hematologist, The Mount Sinai Hospit 


TUESDAY, OCTOBER 27 
LYMPHOMAS AND LEUKEMIA 
Harlow Brooks Lecture 
NATHAN ROSENTHAL, Consulting Hematologist, The Mount Si: Hospital, Nev 


THE THERAPY OF LEUKEMIA 
IOSEPH H. BURCHENAL, Professor of Medicine, Sloan-Ketteri: 
Medical College 


g Division of Corne University 
WEDNESDAY, OCTOBER 28 
HYPERSPLENISM 

WILLIAM DAMESHEK, Professor of Clinical Medicine, Tufts Collewe Medical Sc} 


“URRENT PROBLEMS IN BLOOD TRANSFUSION 
PETER VOGEL, Director of the Blood Bank, The Mount Sina: Hospital, New Yor} 


THURSDAY, OCTOBER 29 


FACTORS MODIFYVIN THE EFFECT OF RADIATION ON THE BLOOD A> 
BLOOD-FORMING TISSUE 


LEON O. JACOBSON, Professor of Medicine, The University of Chicago” 


RETICULOENDOTHELIOSIS 
PAUL KLEMPERER, Pathologist, The Mount Sinai Hospital, New York 


FRIDAY, OCTOBER 30 
CLINICAL IMPLICATIONS OF PLASMA FRACTIONATION 
I. HERBERT SCHEINBERG, Associate in Medicine, Harvard Medical School 


BLOOD VOLUME IN HEALTH AND DISEASE 


SOLOMON A. BERSON, Assistant Director, Radioisotope Unit, Veterans Administration Hospital, 
Bronx, N. Y 


MORNING PANEL PROGRAM 
11:00 A.M. at the Academy 


Monday, October 19 


Wednesdoy, October 21 
Friday, October 23 
EFRYTHROBLASTOSIS FETALIS Chairman: AARON KELLNER 
Monday, October 26 
THE ACTION OF DRUGS AND TOXIC AGENTS ON THE 
BLOOD PICTURI .Chairman: PAUL REZNIKOFI 
Wednesday, October 28 
THERAPY OF LEUKEMIA Charman: LLOYD F. CRAVER 


Friday, October 30 


THE PRORLEMS OF TRANSFUSIONS hairman: PETER VOGEI 


New York 
York 


OCTOBER 3 


Monday, October 19 


Tuesday, October 20 


Wednesdoy, October 21 


Thursday, October 22 


Friday, October 23 


Mondoy, October 26 


Tvesdoy, October 27 


HOSPITAL CLINICS PROGRAM 


CALENDAR OF CLINICS 
All Clinics will be held from 2 to 5 P.M. 


First Week 
(AT THE HOSPITALS) 


Memorial 
Hiospital Representative: LLOYD F, CRAVER 


Flower-Fifth Avenue 
Hospital Representative: LINN J. BOYD 


Polyclinic 
Hlospital Representative: JAMES P. CROCK 


Lenox Hill 
Hospital Representative: CARL REICH 


St. Vincent's 
Hospital Representative: ANTONIO ROTTINO 


Veterans Administration, Bronx 
Hospital Representative: JOSEPH GENNIS 


Roosevelt 


Hospital Representative: R. STERLING MUELLER 


St. Luke's 
Hospital Representative: LUIS A, AMILL 


Morrisania 
Hospital Representative: HERMAN L. FROSCH 


Joint Diseases 
Hospital Representative: CARL REICH 


Second Week 
(AT THE ACADEMY) 
University 
Hospital Representative: EDWARD H, REISNER 


Bellevue 
Hospital Representatiz CHESTER H. WHITNEY 


Beth Israel 
Hospital Representative: LEON SUSSMAN 


Presbyterian 
Hospital Representative: JOSEPH C. TURNER 
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Wednesday, October 28 15. St. Clares 

Hospital Representative: CARL REICH 

16. New York 

Hospital Representat RALPH L. ENGLE, Jl 
Thursday, October 29 17. Harlem 

pital Representati NATHAN ROSENTHAI 


18. Mt. Sinai 
Hospital Representanve: LOUIS WASSERMAN 


Friday, October 30 19. Kings County, University Division 
Hospital Representative: R. JANET WATSON 


20. Montetore 
l Representative: SAMUEL MELAMED 


GRADUATE FORTNIGHT 
REGISTRATION FEES — NON-FELLOWS 


Fellows of The New York Academy of Medicine will be furnished registr 
tions cards without ipplication. \ registration card will be sent to Nor 
Fellows upon receipt of check, payable to The New York Academy of 


Medicine, for $10.00 for the entire program, 85.00 for the second week 


Medical Officers of the Armed Services, in uniform, will be admitted with 


out charge 


Interns and Residents will be admitted without charge, provided they 
present letters from their Chiefs of Service. They will be seated as facilities 
permit, after Fellows of the Academy and other registrants have been 


accommodated 


ANNOUNCEMENT 


On Wednesday, October 21, 1953 at 5:00 P.M. The American 
Cancer Society, using the network facilities of the Columbia 
Broadcasting System, will initiate a series of television broadcasts 
in color which will be projected on the large 412 by 6 foot screen. 
The programs, for physicians only and on a closed circuit, will 
originate at the Columbia-Presbyterian Medical Center and the 
Memorial Center. The broadcasts will be transmitted simultan- 
eously to New York, Boston, Philadelphia, Pittsburgh, Toledo 
and Detroit. The New York receiver will be located at the 
New York Academy of Medicine in Hosack Hall. The Programs. 
which will emphasize the early diagnosis of cancer, will be broad- 
cast on alternate Wednesdays to December 2, after which they 
will be presented weekly for a total of 30 programs. 
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MEDICAL RESEARCH 


to be held by 


THE NEW YORK ACADEMY OF MEDICINE 


2 EAST 103 STREET NEW YORK 29, N. Y. 


FORUM 


THE NEW YORK ACADEMY OF MEDICINE will reinstitute the Forum for Clinical 
Research during the coming academic year 1953-1954. By accepting only a limited number 
‘f presentations of new, original and interesting work, the Committee plans to improve the 
quality of this Forum over that of the Clinical Research meetings of former years. Investi- 
gators may present results of original research in clinical medicine at this Forum, to be 
veld Thursday, January 28, 1954, at 8:00 P. M. 


This Forum is being arranged by the Committee on Medical Education of the Academy 
with the following stipulations: 


1. Presentations will be confined to recent original research in clinical medi- 
cine, surgery, or to research which is applicable to medicine or surgery in 
all clinical branches. 


Presentations should be reports of work done within the last year or of 
progress in a continuing project. Previous submission to or presentation 
before a society will not prejudice the opportunity for presentation at 
the Forum. 


In submitting application, the investigator is requested to state whether 
this work has been published, in toto or abstract, or has been submitted 
for publication; also, in cases where the investigator is working under the 
head of a department of a hospital or research institute, approval of the 
head of department is requested. 


Presentations will be limited to twelve minutes. 
each presentation 


A period of free discussion will follow 


The publication of presentations is not a necessary condition but the Academy plans to 
publish promptly abstracts of presentations, if the author so desires. In order to expedite 
publication of abstracts, the Committee requests that the abstract submitted by the investi- 
gator be carefully prepared in the form in which publication is desired, with the under- 
standing that publication of the abstract in the Bulletin of the Academy shall not preclude 
publication by the author in any other journal. 


The Committee extends an invitation to all research workers of Greater New York to 
submit an abstract of proposed presentation in QUADRUPLICATE, not to exceed five 
hundred words in length, to the Secretary of the Committee on Medical Education of the 
Academy during September and October 1953 and not later than November 1, 1953. 
4 formal invitation to participate in this program will then be extended by the Committee 
to the authors of papers selected for presentation. 


Roperr L. CraiG, M.D., Executive Secretary 
Committee on Medical Education 
The New York Academy of Medicine 
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: 
® 


the pioneer external cod liver oil therapy 


proves in everyday prac- 


tice its ability to ease pain, in WOUNGS (especially slow healing) 
renew vitality of sluggish f ulcers (decubitus, varicose, diabetic) 
cells,and stimulatesmooth £ burns, perianal dermatitis 


tissue repair in lacerated, 
denuded, chafed, irritated, 
ulcerated tissues—in con- 
ditions often resistant to 
other therapy. 


Protective, soothing, healing, Desitin Ointment is a non- 
irritating blend of high grade, crude Norwegian cod liver oil 
(with its unsaturated fatty acids and high potency vitamins A 
and D in proper ratio for maximum efficacy), zine oxide, 
talcum, petrolatum, and lanolin. Desitin Ointment does not 
liquefy at body temperature and is not decomposed or 
washed away by secretions, exudate, urine or excrements. 
Dressings easily applied and painlessly removed. 


Tubes of 1 0z., 2 0z., 4 oz., and 1 Ib. jars. 


write for samples and literature 
1. Behrman, H. T., Combes, F. C., Bobroff, A, 
DESITIN cuemicat company 2 Tell R New York St 502282 1950 
70 Ship Street © Providence 2, R.1. Pediat 68 382, 19810 
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non-specific dermatoses 
® 


Rational Therapy in 
Biliary Stasis and Biliary 
Dyskinesia with Ketochol* 


Ketochol contains all four 


unconjugated bile acids —not salts 


An inadequate flow of bile' into the intestine, 
caused by such conditions as severe liver dis- 
ease, biliary fistulas, biliary obstruction and 
congenital atresia of the bile ducts, will eventu- 
ally produce severe nutritional and digestive 
disturbances, anemia and a tendency toward 
abnormal bleeding. 

Ketochol stimulates the flow of thin bile to 
“flush” the biliary passages. Ketochol relieves 
nausea, vomiting, pain and other symptoms of 
chronic inflammation of the gallbladder by its 
hydrocholeretic action. 

Ketochol is well tolerated. The average dose 
is one tablet three times a day with meals, to- 
gether with a suitable diet. 

Ketochol is available in tablet form, 250 mg. 
(3%, grains) of ketocholanic acids per tablet. 


Adjunctive Antispasmodic-Sedative Therapy 


Pavatrine” with Phenobarbital for selective 
control of smooth muscle spasm and for mild 
sedation of the nervous, tense patient is an ex- 
cellent adjuvant in the management of biliary 
disorders. The average dose is one or two tab- 
lets three or four times daily, as needed. 
_Sposm of ; Pavatrine with Phenobarbital contains 125 
Bgl mg. (2 grains) of Pavatrine and 15 mg. (% 
grain) of phenobarbital per tablet. 


1. Irvin, J. L.: The Secretion and Enterohepatic Circu- 
lation of Bile Acids: Replacement of Bile Acids in Biliary 
Insufficiency, North Carolina M. J. 13:206 (April) 1952 


SEARLE Research in the Service of Medicine 
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CAMBRIDGE 


OPERATING ROOM 
CARDIOSCOPE 


“Tt has taken the guesswork out of what is hap- 
pening inside the patient. It has certainly in- 
creased the safety of hazardous operations.” 


The Cambridge Operating Room Cardio- 
scope continuously indicates to the Anesthe- 
siologist and Surgeon any lead of the patient’s 
electrocardiogram and the instantaneous heart 
rate. Its sweep second hand is most conven- 
ient for timing respiration and for similar pur- 
poses. A cardiae standstill alarm gives audible 

warning instantly when the heart rate drops 
below a selected critical minimum. 


By simple operation of a remote control 
switch on the Cardioscope, any portion of any 
lead of the electrocardiogram is recorded upon 
the Cambridge Simpli-Scribe Direct Writing 
Electrocardiograph. In this manner, a contin- 
uous history of the patient’s heart can be 
written during the entire operation. 


The Cambridge Operating Room Cardio- 
scope is explosion proof and may, therefore, 
be safely used within the operating room. The 
Electrocardiograph, however, should always 


CAMBRIDGE 


“SIMPLI-SCRIBE” 
DIRECT WRITING 


ELECTROCARDIOGRAPH 


be located outside the operating room where 
no explosive hazard exists. 


This Cardioseope incorporates the sugges- 
tions and ideas of prominent Anesthesiologists, 
Cardiologists and Surgeons. The Electrocar- 
diograph is a fine portable direct writing in- 
strument embodying the design and manufac- 
turing skill of Cambridge. Availability of this 
combination of instruments may well decide 
whether surgery is justified upon a poor risk 
patient. It i8 must equipment for the modern 
operating room. 

Send for Literature 
CAMBRIDGE INSTRUMENT CO., Inc. 
3744 Grand Central Terminal, New York 17, N. Y. 

Cleveland 15, 1720 Euclid Avenue 
Philadelphia 4, 135 South 36th Street 
Chicago 12, 2400 West Madison Street 


FACTURER 


PIONEER 


CAMBRIDGE 


ELECTROCARDIOGRAPHS 
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Announcing 


A COMPOUND REPOSITORY DOSAGE 
FORM OF PENICILLIN 
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Serum penicillin levels attained represent a composite of those secured 


with Bremiix—the new form of penicillin —and procaine penicillin 


Where penicillin is the Among the diseases common in day-to-day 
drug of choice practice, those caused by pathogenic strepto- 
cocel, pneumococci and most staphylococei 
predominate. 


has unique is unequalled in’ capacity to pro- 
advantages duce sustained penicillin blood levels with 
single doses. 


C-R combines The physician can administer Bremin C-R 
the advantages of secure in the knowledge that adequate and 
Biciuiin and sustained blood levels will result. 


procaine penicillin 


Pusex” form ... for convenience and ease of administration 


AND SUPPLY dibenzylethylenediamine dipemeitlin G). and procame penicillin, 300,000 


units, in Lee. Tubex, For intramuscular injection only 


BICILLIN C-R 


Dibenzylethylenediamine Dipeniciliin G © Procaine Penicillin in Aqueous Suspension 
Philadelphia 2, Pa. 
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*Leading 
gastroentcrologists 
recommend 
rest 
sedation 
antacids 
nonirritating dict 
anticholinergics 


for your 
peptic ulcer 


patients... 


Artrern yl 


bromide 


Vew High Potency 
inticholinergic with 


\o Bitter Aftertaste 


As adjunctive therapy in your standard peptic ulcer regimen*, 
Antrenyl offers potent anticholinergic action to inhibit motil- 
ity of the gastrointestinal tract and gastric secretion. 


Although Antrenyl is one of the most potent of all anticholin- 
ergic agents, it rarely causes esophageal or gastric irritation 
and has no bitter aftertaste. In individualized doses, it is well 
tolerated and side effects are absent or generally mild. 


In one study' patients receiving Antrenyl obtained relief from 
acute symptoms within 24 to 36 hours. Dosage was individu- 
ally adjusted at 5 to 10 mg. four times a day. Side effects were 
adjudged less pronounced than those of other similar agents 
ordinarily used in the management of peptic ulcer. 

Prescribe Antrenyl in your next case of peptic ulcer and 
spasm of the gastrointestinal tract. Available as tablets, 5 mg., 
scored, bottles of 100; and syrup, 5 mg. per teaspoonful (4 
ce.), bottles of 1 pint. 


Ciba Pharmaceutical Products, Inc., Summit, N. J. 


1. Rogers, M. P., and Gray, C. L.: Am. J. Digest. Dis. 19: 180, 1982. 
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_de gustibus. 


By direct appeal to the palate, DIASAL enlists the willing cooperation 


; on low-sodium diets. Its exceptionally hig 


in other properties! — DIASAL looks, pours and otherwise 

behaves like sodium chloride at the table and in the kitchen 

Containing Chiefly potas sium chloride (plus glutamic acid 

and inert excipients), DIASAL is free from sodium, lithium and ammonium 
It is accordingly safe to prescribe for prolonged and 

liberal use. DIASAL also serves as a prophylactic against the 

potassium depletion which may accompany low-sodium dieting? 


DIASAL 


seasons food like salt safely 


packaging: available in 2-0z. shakers and 8-0z_ bottles. 


Samples and low-sodium-diet sheets for your patients available on request to Professional Service Department 


= FOUGERA => E. FOUGERA & COMPANY. INC. 


° 7S VARICK STREET. NEW YORK 13.N.Y. 


1. Rimmerman, A. B., and others: A Comparative Study of Sodium-tree Salt Substitutes, 
Am. Pract. & Digest Treat. 2: 168, 195) 


2. Fremont, R. E., and others: Postgrad. Med 10 216, 195) 
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...“sense of well-being”... 


In addition to relief of menopausal symptoms, 
“a feeling of well-being or tonic effect” was frequently 
reported by patients on “Premarin” therapy.* 


“PREMARIN, in the menopause 


Estrogenic Substances (water-soluble) also known as 


Conjugated Estrogens (equine). Tablets and liquid. 


*Harding, F. E.: West. J. Surg. 52:31 (Jan.) 1944. 
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: AYERST, McKENNA & HARRISON LIMITED * New York, N. Y.* Montreal, Canada _ 


Taste Toppers what physicians and 
patients alike call these two 


for all ages favorite dosage forms of 


Ms Terramycin because of their 


unsurpassed good taste. 

They're nonalcoholic — a treat 

for patients of all ages, 

with their pleasant raspberry 

taste. And they're often the 

dosage forms of first choice 
Ay for infants, children and 


adults of all ages. 


ANE ORY 


Pediatric Drops 


Each ee, contains 100 mg. of pure 
erystalline Terramycin. Supplied in 

10 ce. bottles with special dropper 
calibrated at 25 mg. and 50 mg. 

May be administered directly or mixed 
with nonacidulated foods and 


liquids. Economical 1.0 gram size 


often provides the total dose required 


for treatment of infections of average 


severity in infants. 


Supplied: Bottles of 1.Gm. 


Oral SUSPENSION 


Fach 5 ce. teaspoonful contains 250 mg. 

4 of pure crystalline Terramyein. Etlective 
against gram-positive and gram-negative 
bacteria, including the important 
coli-acrogenes group, rickettsiae 


certain large viruses and protozoa. 


Supplied Bottles ot Gin. 


Pfizer PFIZER LABORATORIES, Brooklyn 6. NV. Y.. Division. Chas. Phzer & Co.. Ine. 
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Herald Squore, N.Y. 
Porkchester, Bronx Jamaica, Queens 


White Plains, N. Y. x conan Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy’s respects professional ethics. We carefully avoid dis- 
cussing your prescription, either its ingredients or its use, with your 
patient. You can be assured that all your prescriptions are accurately 
compounded exactly as you write them. And all our preparations, 
made from the finest ingredients obtainable, are carefully checked 
by our supervising pharmacists. 


No wonder so many physicians prefer Macy's Prescription Department. 


CAMP - PLASTICA 


The first significant improvement in orthopedic braces 
in 50 years . . . MADE OF ACRYLIC PLASTIC. Note 
these outstanding features: 


1. Carried In Stock For Immediate Fitting. No delay to the 
patient. 


More Exact Conformity. The fitter can mold the appliances - 

to the exact shape desired by using an infra-red lamp. When Now available 
cooled, Camp-Plastica braces will not change shape. They at your 
must be reheated to alter their contour “Professional 


Rigidity. Camp-Plastica Appliances have the strength of steel. Source” 


More Sanitary. Quick drying qualities permit frequent wash- | 
ing. Gone are the offensive odors of perspiration-soaked felt 
and leather. 
GOLDTHWAIT TYPE 
Greater Patient Comfort. Lighter, cooler, without sacrifice of TAYLOR TYPE 


therapeutic support. AND CERVICAL 


133 EAST FIFTY-EIGHTH STREET NEW YORK 22, N. Y. 
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maximum convenience 


Most diabetic patients can be 
controlled with appropriate diet and a 


single daily injection of 


Insulin 


Intermediate action B. W. & Co: 
Uniform potency 
Clear solution 


Fur complete 
dosage information 


please write 


bral BURROUGHS WELLCOME & CO. 
(U.S. A.) INC. 
Tuckahoe 7, New York 
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TENSODIN 


Pensodin is indicated in angina pectoris 
and other coronary peripheral 
vascular conditions for its antispas- 
modic, vasodilator and sedative effects. 
The usual dose is one or two tablets 
every four hours. 

No narcotic prescription is required. 

Fach Tensodin tablet contains ethaverine hydro 
chloride (non-narcotic ethyl homolog of papaverine) 
grain, phenobarbital 4 grain and theophytline 
calcuum salicylate 3 grains, 


dis iblets 


d 1000's 


tin®, a product of E. Bilhuber, Inc. 


ORANGE 
BILHUBER-KNOLL CORP. distributor NEW JERSEY 


‘raverman ag 


1380 THIRD AVE.» 79" 


SATISFACTION GUARANTEED 
fine shoes for 


Specialists in Plastic and Glass 


Artificial Human Eyes Exclusively | the entire family 


Referred Cases Carefully Attended — 


fessiqnally | for over 72 years. 
shoes made on'premses 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE near 53rd Street Distributors for MINOR’S “HOKE” 


NEW YORK, N. Y. Tel. Eldorado 5-1970 CLUB FOOT—FLAT FOOT—STRAIGHT LASTS 


Tarso-Supinator, Tarso-Pronator, Pre-Walkers 


In spastic and occlusive uascular diseases 
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1682 brings 


special finesse 


to shin 


Your patient often judges your operation 
by the appearance of the skin incision and 
the final scar. With D & G's product 1682, 
you accurately coapt the skin edges of a 


and are sure of minimal scarring. 


1682 is the D & G Dermalon® monofilament 
nylon suture with attached ATRAUMATIC® 


needie CE-4 (% circle cutting point). 


2 Dermalon nylon sutures... 
t > have the excellent tensile strength of nylon 
4 > are easily removed, with little pain 
cause minimal tissue reaction 
- > have a distinctive blue color to make 
them easily discernible 
44° _ Ask your suture nurse to have Davis & 
“~~ Geck’s product number 1682 ready for all 
4 eee'skin closures. Keep product 1682 in sizes 6-0 
to 00 on hand for closing traumatic and 
minor surgery wounds at the office. D & G 
Atraumatic needles come to you in over 
300 needle-suture combinations. 


Atraumatic’ Needles 
Davis &Geck Me. 


OF AMERITAL (ganamid comps 


57 Willoughby Street, dIOy Brooklyn 1, N. Y. 


wound on the face, neck, breast or extremities 


ae 


Product Ne. 1682 
Dermaian suture 
with attached 
Atraumatic 
needie CE-4 

circle 
cutting point) 
Needle shown 
actual size 
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Aminophyllin... 


“most effective single agent 


for prompt relief" of severe 


bronchial asthma 


“useful as a peripheral vasodilator and 


myocardial stimulant” in 
pulmonary edema 


paroxysmal dyspnea 
of congestive heart failure 


Cheyne-Stokes respiration 


aminophyllin 
theophyliine-ethylenediamine) 
readily 


soluble for 
rapid 


therapeutic 
effect. 
TABLETS AMPULS 
POWDER 


H. E. DUBIN LABORATORIES, INC. SUPPOSITORIES 


250 E 43rd St. + New York 17, N.Y 


DENCO’SPOT TESTS 


Acetone Test Denco for the 
rapid detection of Acetone 


in urine or in blood plasma. 


Sugar Test Denco (Galatest 
Powder) for the rapid 


detection of sugar in urine. 


COMBINATION KIT 
For office — Medical Bag 
Diabetic Patients 


For Intestinal Dysfunction 


Each tablet cont Extract 


Sulfur Peppermint 
Fennel in activeted 
charcoal base 


For making Burow 
use xi 
WET DRESSING Use 


PRESTO-BORO” 


(Aluminum Sulfate and 
Calcium Acetate) 


POWDER IN ENVELOPES 
AgLETS — 


Solution 
v 


For treatment of Swellings 
inflammations, Sprains 


ot 100 For Pulmonary Conditions 


Pharmacie® TRANSPULMIN” 


3% solution Quinine with 
Camphor for Intra 


STANDARD PHARMACEUTICAL CO., INC., 253 West 26th St., New York mercvion tsiection 


XXIV 
for Both Tests 
A little 
urine — 
= 
| 
ONE SUGAR 
: ¥ A DENCO 
Write for descriptive literature: - 
THE DENVER CHEMICAL MFG. CO., INC. * Dept. 103C 163 Varick Street, New York 13, New York 
‘gt 
SEDATION NERVOU NUCARPON” 
B AND PATIENTS 
RRITABLE PERT 
ke ANETS-DIS 
nce® 
Contain or 
~ os Gm. disper _DEPR nervous 
‘menopeve® 4 — bottle ot and 


OCTOBER 1953 
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An Important Diet-Feature in Weight-Control Programs 


WALKER-GORDON CERTIFIED 
LOW-FAT MILK 


Remove the cream from Walker-Gordon Certified Whole Milk and vou have 
Walker-Gordon Certified Skimmed Milk... custom-made for weight-control 
and weight-reduction programs, Your patients get the necessary nutrients 
of Walker-Gordon Certified Whole Milk without the butter fat and fat soluble 
vitamins, All the minerals including caleium and phosphorus, water-soluble 
Vitamins, amino acids, and proteins remain, but only about half the calories 
of Whole Milk are present. And this pure, delicious, eresH Skimmed Milk 
has real taste-appeal. 
The Medical Profession also frequently recommends W alker- 
Gordon Certified Skimmed Milk in cases of Pregnaney and 
Lactation. Childhood and Adult Obesity, Abnormal Bile 
Secretion. Celiac Disease, Infant Feeding. Gastric Ulcers. 
Diarrhea, Psoriasis. Allergy. Diabetes, Colitis, Acne. kezema, 
and Hypertension. 
Delivered fresh within one day of milking by leading dairy distributors in 


New York. New Jersey. and Pennsvivania. 


FREES Descriptive book, “Technical Control and Supervision of Walker- 


Gordon Certified Milk.” sent without obligation on request. 


Walker-Gordon Laboratory Co. 
Plainsbeore, N. J. Phone Plainsbere, 3-2750 


Certified by the Medical Milk Commissions of the Counties of New York, Kings, 
Hudson, and Philadelphia 
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CHARLES B. TOWNS HOSPITAL csesisres 1901 


Complete Medical & Psychiatric Treat 


ment at predetermined cost. Privacy 


FOR THE TREATMENT OF ALCOHOLISM of patient is assured—if desired. 


Literature on Request 


NARCOTIC AND BARBITURATE 


Edward B. Towns, Director 


ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N.Y 
SChuyler 4-0770 


Member American Hospital Association 


when proper or corrective 
shoes are indicated ... PLASTIC AND GLASS EYES 


prescribe PEDIFORMES 


IN STOCK 
* straight last shoes 
inflare last shoes 
* outflare last shoes 
* club foot shoes 


* flat foot shoes MAGER & 


* childrens’ shoes with Thomas GOUGELM rN] | 
Heel and long counter A , nc. 
You are assured alterations and fittings as OVER A CENTURY OF SERVICE * 1851-1952 


you prescribe because of our interest, and experi- 


ence gained in serving the medical profession for @ PRIVATE FITTINGS 


more than 35 years 


if 34 West 36th STREET 


@ PERSONAL ATTENTION 
@ EXPERIENCE & SKILL 


PAT. OFF, New York City 


By, Wisconsin 7.2534 510 MADISON AVE., N. Y. 22 
Telephone Plaza 5-3756 


Other Shops in: Brooklyn © Flatbush © Hempstead 
New Rochelle . East Orange e Hackensack 


Gor Better Birth Control 
since 1934 


« 
Finer Hame in Cnhacepiives,. 


High iodine content (66.684) and excel 
lent absorption of Telepaque accoun 
for the frequency with which clear ¢ 
nition of the gallbladder and bile 

can be obtained. 


Average adult dose: 6 tabiets orally. 
Por medium or thin persons under 156 
New You 10 Ont. 4 tablets are waually sufficient. Telepaque 
should be teken with at least 
one full glacs of water. 


—_— 


CONSIDER MULL-SOY FOR 
THE BABY AT BIRTH ——— 
ALONE OR WITH ECZEMA 

BREAST MILK 


PYLOROSPASM 


46 HOURS 
ON MULL .SOY 
WHEN SYMPTOMS GF 
SUGGESTING MILK 

CONSTIPATION AFTER BIRTH 
THROUGHOUT THE PERIOD DIAGNOSTIC 
OF IMMUNOLOGIC METHOD 
IMMATURITY 


cCOLic 


DIARRHEA 


ASTHMA 


| 
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THE 


| 

| MULL-SOY WILL KEEP MOST 

AND MORE OFTEN “MILK-ALLERGIC BABIES” 

THAN NOT YOU CAN | SYMPTOM FREE AND WELL 

SWITCH TO COW'S | NOURISHED UNTIL IMMUNOLOGIC 
| 
| 
| 


MILK LATER MATURITY IS ACHIEVED? 
\ WITHOUT DIFFICULTY: 


EASY TO PRESCRIBE—-TO TAKE—TO DIGEST 


MULL-S 


HYPOALLERGENIC BOY FOOD FOR INFANTS. CHILDREN, AND AOULTS 


An emulsified liquid soy preparation, easy to use as evaporated milk, MULL-SOY 
MULL-SOY provides in one hypoallergenic is a logical basic formula for milk- 
source the protein, fat, carbohydrate, and sensitive infants. 

minerals essential for infant feeding Standard dilution is 1:1 with water 
Palatable, safe, easily digested, and a available in 15'2-0z. tins at all pharmacies. 


Professional literature and samples are available on request. 
Prescription Products Division The BORDEN Company, 350 Madison Avenue, New York 17, N.Y. Be 


1. Glaser, J., and Johnstone, D. E.: Ann. Allergy 10:433, 1952. 
2. Clein, N. W Ann. Allergy 9:195, 1951 
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a major development 
in intravenous anesthesia 


SURITAL sopium 


(thiamylal sodium, Parke-Davis ) 


new ultrashort-acting intravenous anesthetic 


SURITAL sodium —a distinctive advance in intravenous anesthesia — offers 
definite advantages to anesthesiologist, to surgeon, and to patient. 
Clinical experience in thousands of patients of from less than one year 


to more than ninety years of age has shown that SURITAL sodium... 


provides more rapid induction 
results in faster awakening 


More detailed information on SURITAL sodium is available on request. 


package information 


SURITAL sodium is supplied as follows: 

0.5-Gm. ampoule; also in combination package 

with a 20-cc, ampoule of Water for Injection. 
Individually and in packages of 25. 

1.0-Gm. ampoule; also in combination package 

with a 50-cc. ampoule of Water for Injection. 
Individually and in packages of 25. 

1.0-Gm. Steri-Vial® (rubber-diaphragm-capped vial); 
also in combination package with a 50-cc. ampoule of 
Water for Injection. Individually and in packages of 25 
5.0-Gm. ampoule without diluent. 

Individually and in packages of 25. 

10.0-Gm, ampoule 

Individually and in packages of 25. 
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ROGENS 


AND 


docrine 


> 


ESTROGENS 


= 
z 


-being 


to well 


COMBINATIONS 


Isakey 
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SPECIALTY | 


SYNANDROTABS' 
SYNANDRETS' 
SYNANDROL 


SYNANDROL-EF 


Methyl Testosterone, U.S.P. Tablets 10 mg. and 25 mg. 
Testosterone. U.S.P. Transmucosal Tablets 10 mg. and 25 mg. 


Testosterone Propionate, U.S.P, in Sesame Oil 25 mg.. 50 mg. 
and 100 mg. per ee.; in single-dose disposable STERAJECT® 


cartridges and in 10 ee. multiple-dose vials 


Testosterone. U.S.P. in Aqueous Suspension 25 mg.. 50 mg. and 
100 mg. per ce.: in 10 ce. multiple-dose vials 


DIOGYNETS' 


DIOGYN’-E 


RONI 


Estradiol. U.S.P. ‘Transmucosal Tablets 0.125 mg., 0.25 mg. 
and 1.0 mg. 


Ethinyl Estradiol Tablets 0.02 mg.. 0.05 mg. and 0.5 mg. 


Estradiol, U.S.P. in Aqueous Suspension 0.25 mg. and 1.0 mg. 
peree.: in single-dose disposable STERAJECT cartridges and 


in 10 ce. multiple-dose vials 


Estradiol Benzoate, U.S.P. in Sesame Oil 0.33 mg. and 1.0 me. 


perce.; in ce. multiple-dose vial- 


Estrone. U.S.P. in Aqueous Suspension 2 mg. and 5 mg. per 


ce.; in 10 ce, multiple-dose vials 


SYNGCESTRETS' 


SYNCESTERONI 


IN SESAME 


SYNGESTERONE 


IN Neot boot Sse “tors 


Ethisterone, U.S.P. Tablets 10 mg.. 25 mg. and 50 me. 
g 


Progesterone, U.S.P. Transmucosal Tablets 10 mg., 20 me. and 


oU mg. 


Progesterone, ULS.P. in Sesame Oil 10 mg.. 25 mg.. 50 me. and 
100 mg. per ce.; in single-dose disposable STERAJECT ear- 


tridges and in 10 ce, multiple-dose vials 


Progesterone. U.S.P. in Aqueous Suspension 25 mg. and 50 


mg. per ec.; in 10 ce. multiple-dose vials 


CLOMBANDREIN 


CLOMBANDRETS' 


Estradiol Benzoate, U.S.P. 1 mg. per ce. and Testosterone Pro- 
pionate, U.S.P. 20 mg. per ec. in Sesame Oil. In single-dose 
disposable STERAJECT cartridges and in 10 ee. multiple. 


dose vials 


Estradiol, U.S.P. 1 mg. and Testosterone. U.S.P. 10 mg. per 


Tr dansmtte osal Tablet 


NEODROL 


PFIZER LABORATORIES 


Stanolone in Aqueous Suspension 50 mg. per ce.: 
multiple-dose vials 


Division. Chas. Ptizer & Ine 
Brooklyn 6, N. ¥. 
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“It's so good to be back 
on the job, doctor” 


TABLET 


NEOHYDRIN 


BRAND OF CHLORMERODRIN 


NORMAL OUTPUT OF SODIUM AND WATER 


PRESCRIBE NEOHYDRIN whenever there is retention 

of sodium and water except in acute nephritis 

and intractable oliguric states. You can balance 

the output of salt and water against a more 
physiologic intake by individualizing dosage. From one 
to six tablets a day, as needed. 


PRESCRIBE NEOHYDRIN in bottles of 50 tablets. 
There are 18.3 mg. of 3-chloromercuri-2-methoxy-propylurea 
in each tablet. 


cade in huvetic yehearch 
Ohestité LABORATORIES, INC., MILWAUKEE 1, WISCONSIN 
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for simple 


effective. 


VAGINAL GEL 


¢€onception control 
over-a acceptabi ity of the pr d 
ao: CU ient method of use o receptin | 
the convenient method se ¢ 
tk. t to t octor 


conception control 
with diaphragm 


Also available: Ortho" White Kit with 
flat spring Ortho” White Diaphragm. 


ag 
y 


an improved approach to 
ideal hypotensive therapy 


Low toxicity. The only 


hypotensive drug that causes no dangerous reactions, 


and almost no unpleasant ones. 


Slow, smooth action. The hypotensive 

effect is more stable than with other agents. 

Critical adjustment of dosage is unnecessary. Tolerance 
to the hypotensive effect has not been reported. 


Well suited to patients with relatively mild, 
labile hypertension. A valuable adjunct to other agents 


in advanced hypertension. 


Bradycardia and mild sedation increase its value in most 
cases. Symptomatic improvement is usually marked. 


Convenient, safe to prescribe 


The usual starting dose is 2 tablets twice daily. 
If blood pressure does not begin to fall in 7 to 14 
days, and the medication is well tolerated, the 
dose may be safely increased. Should there be a 
complaint of excessive sleepiness, the dose 
should he reduced. Some patients are adequately 
maintained on as little as one tablet per day. 


Supplied in tablets of 50 mg., 
bottles of 100 and 1000. : 


SQUIBB 


Dosage of other agents (veratrum or hydrala- 
zine) used in conjunction with Raudixin must 
be carefully adjusted to the response of the 
patient. If Raudixin is added to another main- 
tenance regimen, the usual dose is applicable, 
aad it is often possibie to reduce the dose of the 
other agent or agents. 


RAUDIXIN 


SQUIBB BRAUWOLFIA SBERPENTINA 
Tablets 
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